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ABSTRACT
The temperature response characteristics of a Development Flight
Instrumentation (DFI) gas temperature probe were obtained in the Ames
Research Center 3-5 ft. Hypersonic Wind Tunnel. Tests were conducted
at Mach 7-3; total pressures of 200 psi and 100 psi, total temperatures
of 1500°R and 3000°R, and various probe attitudes.
Mr. W. K. Lockman, Ames Research Center, is acknowledged for his
technical assistance applicable to data and applicable to the prepar-
ation of this report.
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IHTRODUCTIOH
The purpose of test IH100 was to obtain the temperature response
characteristics of an existing Development Flight Instrumentation (DPI)
gas temperature probe. This test was performed in the Ames Research
Center 3.5 ft. Hypersonic Wind Tunnel at Mach 7-3.
NOMENCLATURE
SYMBOL
Frame Time No. (Sec)
Strut In Pos.
TTR(R)
TCL
TC2
PT(PSIA)
PT CELL 2 (PSIA)
TT(DEG R)
PROB i
DESCRIPTION
Facility timing (Sec)
Position of strut insertion system (90.0 in. =
Tunnel £)
Tunnel temperature reference in degrees Rankine
Probe center thermocouple
Probe sleeve thermocouple
Total pressure (psia)
Total pressure backup (psia)
Tunnel temperature degrees Rankine
Probe/total temperature ratio (PROB 1
V TTR J
PROB 2
/
Probe/total temperature ratio IPROB 2\ TTB
 t
COHFIGUEATIOHS IHVE3HGATED
The model used in test IH100 was a vedge designed to hold the gas
temperature probe. This wedge was constructed of aluminum with integral
water cooling passages. The probe was mounted on an aluminum carrier to
which a .75-in. HRS1 tile was bonded. The sides of the tile were
protected with Thermos!1. The probe protruded through the tile.
INSTRUMENTATION . ' '
The probe was instrumented with two Tungsten - 5$ Rhenium/Tungsten
Rhenium thermocouples. One thermocouple was located inside the
central shield, the other was located between the third and the central
shields.
The thermocouples were referenced to a measured temperature in the
tunnel injection mechanism strut. This temperature was measured with a
Chromel/Alumel thermocouple referenced to 150°F.
I
I'
The data were amplified, digitized and recorded on the 3.5 ft.
Hypersonic Wind Tunnel Beckman data acquisition system.
TEST FACILITY DESCRIPTION
The NASA-Ames 3.5-Foot Hypersonic Wind Tunnel is a closed-circuit
blowdown-type tunnel capable of operating at nominal Mach numbers of 5,
7, and 10 at pressures to l800 psia and temperatures to 3^ 00°R for run
times to four minutes. The major components of the facility include a
gas storage system where the test gas is stored at 3000 psi, a storage
heater filled with aluminum-oxide pebbles capable of heating the test
gas to 3^ 00°R, axisymmetric contoured nozzles with exit diameters of k2
inches for generating the desired Mach number, and a 900,000 ft3 vacuum
storage system which operates to pressures of 0.3 psia. The test section
itself is an open-jet type enclosed within a chamber approximately 12
feet in diameter and ho feet in length, arranged transversely to the
flow direction.
A model support system is provided which can pitch models through an
angle-of-attack range of -20 to +18 degrees, in a vertical plane, about
a fixed point of rotation on the tunnel centerline. This rotation point
is adjustable from 1 to 5 feet from the nozzle exit plane. The model
normally is out of the test stream (strut centerline 37 inches from tunnel
centerline) until the tunnel test conditions are established after which
it is inserted. Insertion time is adjustable to as little as 1/2 second
and models may be inserted at any strut angle.
A high-speed, analog-to-digital data acquisition system is used to
record test data on magnetic tape. The present system is equipped to
measure and record the outputs from 80 transducers in addition to 20
channels of tunnel parameters.
TEST PROCEDURE
The model was mounted inverted on the ABC 3«5 Hypersonic Wind Tunnel
sector.
The model leading edge was water cooled using the existing water•*•
cooling lines on the model. Installation of water lines to the model
was performed by ARC personnel.
The model was injected into the tunnel after flow was established.
The model remained in the tunnel flow core for a minimum of 60 seconds.
After each run, the model was allowed to cool to near ambient
before inspection and/or changes were made.
Shadowgraphs were taken during most runs, and are on file at the
Wind Tunnel Operations Group at Rockwell International Space Division.
DATA REDUCTION
The tunnel conditions were calculated using standard ARC programs.
The thermocouple outputs were converted to engineering units using
standard thermocouple tables. For each data point, the following ratio
was calculated:
Tmeas
Ttotal
Data are presented as listings of the time - temperature and time -
temperature ratio histories for both thermocouples.
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TABLE I. RUN SCHEDULE AND TEST CONDITIONS
RUN
1
2
3
*
5
6
T
8
9
a WEDGE
0
0
0
0
0
0
0
30
30.
•A PROBE
0
0
0
0
he
JjC
he
0
0
Pt
200
1000
200
1000
1000
200
200
200
1000
1500
1500
2000
7.35
a wedge was defined as shown in Figure 2.
if/ probe was defined as the angle between the wedge longitudinal
centerline and the row of large holes on the probe outer shield, positive
clockwise.
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14
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.8147
.8177
.3210
.9240
.3272
.8302
.3328
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.96O1
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.9657
.9703
.9726
.9739
.9750
.9759
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.9776
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.9784
.9795
.9796
.9601
.9811
.9817
.9831
.96*6 . . . . . .
.9660
.9864
.9865
• 9869
.9875
.9677 • : • ' . •
.9883 .
.9902
.9918
.9931
.9931
.9928 ' , • .
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.9929 • . - : . •
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;; r C O N S T A N T SET ICO * GAS-TEMP-PROBE M A C H NO.-
• F R A M E T I M E
r • NO.
83
r •• 8<L
85
86lr •> e?
? •• 80
&" •• 89
C - 90
92
*
 !
 • " 93
r - 95
96
97
98
• TK V1 90
• vt- 100
' W. KI
L A • 1C2
v
 ' 1C 3
• 104
- 105
£ • K6
- 107
.." 108
•• ' -•> 109,
- 110
'. ,;• ill
,- 112
.." 113
.-- 115
— 116
! - 117
• i£ - 118
e - 119
•£.£••• 120
-.^K~ 121
;fl^'^ 122
( S E C )
40.015
j40.515
41.015
41.513
42.015
42.515
43.015
43.515
44.015
44.915
45.015
45.515
46.013
46.515
47.015
47.515
48.015
48.515
49.015
49.515
50.015
50.515
51.015
51.515
52.015
52.515
53.015
53.515
54.015
54.515
55.015
55.515
56.015
56.515
57.015
57.515
58.015
58.515
59.015
59.515
S T R U T
IN POS
90.35
90.36
90.35
90.32
90.32
90.31
90.31
90.30
90.32
90.31
90.31
90.34
90.34
90.35
90.37
90.40
90.44
90.46
90. 4b
90.52
90.52
90.52
90.51
90.49
90.45
•90.38
90.33
90.28
90.26
90.22
90.19
90.16
90.17
90.17
90.19
90.22
90.24
90.27
90.29
90.33
TTR : |
(R) ' - TCI
540.
5 4Q.
£40.
54O.
54C.
54C.
540.
54C.
£4C.
54C.
54C.
540.
540.
540.
540.
540.
540.
54C.
540.
54C.
£40.
t40.
1316.
1321.
1324.
1332.
1335.
1339.
1342.
1345.
1348.
1351.
1354.
1356.
1359.
1362.
1364.
1366.
1369.
137C.
1373.
1375.
1377.
540. ! 1379.
540. 1381.
540.
540.
54C.
54C.
540.
540.
54C.
540.
54C*
540.
54C.
54C.
54C.
540*
54C.
540. '
•-
..i
1383.
1385.
1387.
1336.
1390.
1392.
1393.
1395.
1396.
1397.
1399.
1400.
1401.
1403.
1404.
1405.
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/ - ' ; NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
3.5 FT HYPERSONIC WIND TUNNEL
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Af.SS RESEARCH CENTER MOFFETT FleLD CALIF, *** PRtLIMlNART D A T A ***
T e C T 1 ; •,
CONSTANT SET IOC * GAS-TeNP-PROBE MACH NO. -7. 35 WEDGE ANG-C PROBE ANG-0 . RON l/g
FRAME
NO.
83
84
85
86
87
68
69
9(0
91
92
93
95
96
97
98
99
100
HI
1C2
103
104
105
106
107
1C8
* 109
110
111
112
113
114
115
116
117
119
: 120
SJ22
PT PT .J PCH TT
CELL 2
(PSIA) (PSIA)
r /P (DF.GRI
i ( '.
205.8 205.8 .'i 1575.
205.8 206.1 ii 1576.
205.8 206.0
205.8 205.8
205.8 2C6.1
205.6 206.1 :
205.8 205.8
205.8 205.6 ;
2C5.6 205.8 i
2C5.8 205.8
205.8 206.1
205.8 205.6
205.8 205.6
205.8 205.8
205.7 205.6
205.8 206. C
205.8 206.1
205.7 205.8
2C5.7 205.6
205.6 206.1
205.7 206.0
205.6 205.6
205.8 205.9
205.6 205.6
205.8 205.6
205. f 205.6
205.6 205.8
205.8 206.0
205.8 205.6
205.7 205.6
209.8 205.8
205.6 205.6
205.8 206.1
205.8 206.0
205.8 206.4
205.8 236.1 i
205.8 205.8 f
209.8 205.6
,205.6 205.6
: ZOS.7 206.0 1
sisSJKfifv. - v.;.- — -'
t 1576.
> 1575,
1576.
1576.
1577.
1577.
1577.
1576.
1576.
1576.
1576.
1576.
1576.
1576.
1576.
1577.
157 £*
1576.
1577.
1577.
1577.
1577.
1577.
1577.
1577.
1577.
1576.
1577.
i 1577.
1577.
1576.
1576.
1579. ••>•• : • . [ -
1579. Z •-
1579.
1579. ,.:,. U
\ '•• 1579. /•: -1 :
\ PRC31
.8356
.8382
.8404
.8427-
.8450
.3469
.8492
.8507
.8523
.8551
.8572
.8592
.8603
.3619
.8639
.8650
.8666
.3683
.8689
.8701
.8716
.3734
.8745
.8758
.8771
.8780
.8794
.8803
.8813
.8824
.8832
.8845
.8849
.8851
.8862
.8869
.8872
.8882
i .8899
1 .8895
-
PR082
.9944
.9942
.9945
.9954
.9945
.9945 - . . • - .
.9941 '
.9939
.9942
.9940
.9924
.9924
.9921
.9916
.9925
.9938
.9947
.9947
.9942
.9952
.9961
.9962
.9963
.9968
.9972
.9978
.9981
.9979 o ri
.9978 . ' ' nt Si
.9960 _ S
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129
130
131
132
133
135
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139
141
142
143
144
145
* -
'
&V"
•..v. • ".:;.-
TIME(seo
6C.C1S
60.515
61.015
61.513
62.015
62.515
63.015
63.515
64.015
64.515
65.015
65.515
66.015
66.515
67.015
67.515
66.013
68.515
69.015
69.515
7C.C15
70.515
71.015
" - • •
- ,T."l.,-'-
'''\^
;;.;;J*.f
;.->•.«,££.
STRUT
IN PCS
90.35
90.36
90.35
90.36
90.35
SO. 34
90.33
90.32
90.31
90.12
90.33
90.15
90.36
90.41
90.42
90.48
90.52
47.65
47.63
4.95
4.96
4.95
4.9t
•
TTR \
( R )
54C.
540.
54C.
54C.
540.
541.
£40.
540.
540. !
£40. 1
54C. 1
540. !
54U
540. .
54C.
54C.
540.
54C.
540.
54C.
540.
£40.
54C.
I
TCi
1406.
i 1407.
1403.
i - 1409.
1410.
: 1411.
1412.
1414.
i 1414.
j 1415.
| 1416.
' 1417.
1418.
1418.
1419.
1419.
1421.
1422.
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1422.
1422.
1422.
1421.
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1571.
1572.
1571.
1571.
1572. '
1572.
1571
1572
•
1572.
1572.
1572
1572
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1574
1572
1567
156C
1553
.
•
. ' i
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•"*J 3S
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NATIONAL AERONAUTICS AM) SPACE ADMINISTRATION AMeS RESfcARCH CENTER HOFFETT FIELD CALIF. *** PRELIMINARY DATA ***
. " 3.5 FT HYPERSONIC WIND TUNNEL THIT ,,v
•) ,\
• FRAME
* • NO.
•• 123
* •• 124
• 125
• 126
•' 127
» 128
• 129
• 130
- 131
- 132
- 133
- 134
- 135
- 136
; - 137
J - 136
: » 139
• 140
• 141
- 142
- 143
» 144
» 145
•
*
^9 f f ,
CONSTANT SET
PT PT
CELL 2
(PSIA) (PSIA)
205.7 205.6
205.6 205.6
205.6 205.6
205.7 205.8
205.8 205.6
203.7 2U5.8
205.8 205.6
205.7 205.6
205.7 235.6
205.7 205.8
2C5.7 205.8
205.8 205.6
205.8 205.8
205.6 236. 1
2C5.6 206.1
2C5.8 206.1
205.8 206.1
205.8 206.2
205.8 206.1
205.9 206.4
205.8 206.2
205.9 206.5
206.1 206.4 i
... .. !.
205.8 205.8 0.00
.
ICO * GAS-TEMP-PROBc MACH NO. -7. 35 WEDGE ANG«0 PROBE ANG«O . RUN I///
/P ( D E O R )
I (
1579.
l£79o
1579,
1580.
1580.
1580.
1580.
1580.
1560.
1560.
1S8C.
156C.
1579. ;
158C.
1580.
158C.
1580.
1580.
1560.
158C.
1579.
C.CO 157C.
j PROB1 PRQB2
[ .8907
 09950| .891? .9949
.8917 .9950
.8915 .9942
.8924 .9941
.8930 .9946
i .8936 .9942
.3947 .9945
1
 .8950 .9948 '
; .8953 .9946
.8957 .9943
.8971 .9949
.8976 .9951
.8975 .9948
.8963 .9954
.8985 .9951 ' ' '
.8993 .9965 ,
.9000 .9967
.9000 .9948
.8999 .9914
.8996 .9871
.8999 .9830
.8999 .9786
.716 .903
RADIUS(IN) 12. 9. 6. 3. 0.
- AVERAGE TEMPERATURE IN 12 IN.DIA., 18 IN.DIA.* 24 IN. OIA., 30 IN.DIA.. 36 IN.DIA. CORE.
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T EnpeR A T U Rg
. '^ ,,^ --m^^^m^^^^^
3.01560.30
3.515 92.<r7
t&mtw&i&mBK
;••*,;':;"••-.":—"i^ sas;..4^«:.-.-3(!:ir,;r'!SL*iSSi;i
<••>,-„ ':•..;-:-~: •f.'SKP: -5'S'.-----'.-»." i--":JS«f5S::
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.-•; •;' - •»-.«!•'-:?••':Scr- .•••.•awi.^ iifc'^ Sr^ -WSeiiS^Btti
92.65 540.
92.67_.540.
Z3 -1C.015 92.69 540.
24 If.515 92.71 540.
~~Z5 11.015 92.74 5TO^
26 11.515 92.74 540.
Z7
28
92.73
12.515- 92.71
34®.
540'.
30 13.515 92.65 540.
1 F" ;"*."*'?^
IM
32 14.515 92.57 54C.
&<£*.'j_3*
ffcn jg^;« ay
"T7~
15.515 92.48 540^
16.515 92.39 540.
17.U19
38 17.515 92.33 540.
40
Ib.Uld
18.515
¥2*32 740.
54C.
J>-!': 42
9 2-» 3 54P*
19.515 92.32 540.
1272.
1289.
1304.
1318.
1330.
1342.
1353.
1362.
1371.
;i 1379.
„, . 1386.
1591. ,.. . .. .... . .._t. >.,,,. .^;. .,.,.,. v. ,.^ ¥.. ..^  .•lVJ^,.:;^-- .-. v .'....-•• T--.
1595. ' -• - • • : • ,.-j_- , - ^ "•&•••* J---' ' fc. — -' -••,* -•-. ' - «.-U -^ ., .
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 ;: PROBs
'..-»i.i. o33ai5fl*«M»-***B~"-—•-ifWX- *.•£««
, .^ n«wH^ p»f!!3lB^ «^il,~r-*^ «?=- a^!*B
il
12
15
16
A-'
"T7
18
20
TI
22
25
26
28
29;
30
"31
32
33
34
35
36
T7
38
1CQ3.7
1C03.5
It/05. 0
1C05.0
1C03.8
1C03.7 1004.9
-^-,--'
' «X;-ti','
<• ... >i<£,^
TCO3T5
1C03»7 1C04.9
1C03.7
1C03.6
100<».9
1004.9
1C04.0
1CC4.Z
1C04.9
JC04.9
1C04*2
1C04.3
-1CC4.2
24 1C04.1
1004*9
1C04.9
1C04.9
1004.3
1CC4.1
K04.1
1VW4.3
1CC4.8
I PCH
4^v*-
TT"-''"--^
( D c 6 R i :
...... . .-.•••^.^
t.v....i... . 1606. ! r^
»- is?t°-;"t
-^•.^ v1- 1605* ,,1637. -7i
. .„ 1606.
1637.
1636.
:
 1607.
jT, ... 16C7.
 :
.,.„.„.
 16D8> r
. "T!:.
-. ,••'"*."*-'
1607.
1657.
1606*
1606.
1606.itot.
16.J7.
1608.
1609.
161C.
1638.
1C04.1
1C03.9-
1004. d
1C04.8
11,03* /
1C03.2
icu *! . 7
1C04.7
1103.7
1C03.3
ltd*. 7
1C04.7
1003.9
IVU't. 7
1004.7
1C03.7 1C04.7
1C03.7 1CO<I*7
1C03.6
40 1C04.C 1C04.6
1C04.0 1C04.6
- -..r-
1627.
1607.
1607.
1637.
1607.
15J7*
1637.
1636.
1635.
1604.
1603
1603.
1607.
, . ~.r^^^,^^^.,.^y;,.:,-. ^ i - - .
PB09E / T O T A L T E H P E R A T l i R E R J T T
.3366
.3367
.3367
,3363
,3372
,3366
,3523
.3782
,5954
,7620
.4089
.4413
.8439
.9043
i-UT .4758
¥ - 1 ' .5S.89.
.9362
.9547
.5417
.5732
.9644
.9707
-vl .6U24
;
:*'l .6301
.9749
.9301
.6552
,6737
.9839
.9879
.6993
.7137
. 9911
.9924
.7356
.7515 .9936
.7665
.7831
.9921
.9917
79i6
8021
.99)3
.9932
.8112
.3201
.9921
.9933
.8278
• 8355
.9930
.9931
.8433
.9892
.9838
.8543
.8596
.8645
.9932
.9935
.9943 O
.8692, .9971
.8760 .9933 O ''v'"Jr, -'-•^ "s""."-'-•?:ifr-.-'' "f»r--••>-••••
.8788
.8819
.^ 9923
.9894
.CO'
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^j^-^^K.yf^j'ff^^f^s^sj.i.
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3.5 FT HYPERSONIC
ANO SPACf ADMINISTRATION ArteS RESEARCH CENTER HDFFgJT FIELD CALIF* ***_
HIND TUNNEL -~ 1 '-• •-• --. '--t^ y. --^i.- ;:,,-•: .;^ i^ ^^ i^J^ fei^ ii^ n^s«;«^ S?a«g
gQTTSrANT SET lup
SB.il -.*:
*^GAS-T2f1P-PROBEMACri N0e = 7«35 WEDGE ANG-S PROBE
,,..-, £ .--V't^ ^^ r^.-
. FRAHE -•' TINE STRUT TTR
fx*i*& ••*•**.-\te-tr-,--- •"'
'l *3^ 44-
*5
:i
 46
*7
~ 48
49
50
SI
52
., 53
•• 54
55
".'. 56
57
58
59
60
61
. 62
63
64
65
66
67
68
r 6V.
* 70
?l
72
13
".'• 74
73
76
77
•'•'•' 78
7V
*• 80
ei
-
:
' 62
Zl*bl5
2C.315
Zi.tlS
21.515
22*015
22.515
23*015
23.515
24.C15
2*. 515
25.015
25.515
26.C15
26.515
27.015
27.515
28.015
26.515
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3C.&15
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33. CIS
31.515
32.015
32.515'
33. U13
33.515
34.G19
34.515
J9.B19
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36.515
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37.515
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92.34
92.37
VZ.42
92.45
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92.56
92.55
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92.50
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92.4d
92.48
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1452. 1588.
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1458. 1578.
1460. 1579.
1461. 1579.
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1465. 1578.- — -.'„
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1469. 1580.
1470. 1578.
1471. 1574.
1472. 1573.
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1477. 1572.
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1C03.6
1C03.6
10C3.5
1C03.5
1C03.5
1CJ3.6
1033.6
1C03.6
1C03.6
1003.6
1C33.4
ICO 3. 5
1537.
1537.
.9509
.9592
.9344:-
.9342 ~" •"''-''•''• •^ "•""~ ' :••••:•'-*»?•" ')K-ir.. =-^ -i-?.J-*:^ 3r!-'?p!cKc'!*j3g!
1535.
.95)8
.9516
.9874
.983$
1395.
1587.
.9523
.9513
19869 S^^ "^ ^^ P^ ^^ ®??^ ^^1587. -M*".-.
1566. '"••!:"-
.9511
.9520
.9841 r.r*
.?827
1585.
1595.
1583.
1533.
.9526
.9525
.9859
.9804
.9531
.9538
.9769
.9745
•9532 .9713
A * t f * £ * R * A * G * E
1(03.8 1004.3 C.CC C.OO 1597. .352 .952
V * A * L * U * E * S
RAOIUS(IN) 12.
AVERAGE TEMPgRATURE IN 12 IN.DIA.» 16 IN.DIA., 24 IN.DIA., 30 IN.OIA.j 36 IN.DIA. CORE
L . C L O 0.000 .933 .967 .967
;•!"•" ""•/'""" .'••"•.."•
*H=i-!.v
f""
.i • i"i
:'**
^ir<
5..
H
Is
saf
• v:: .•£..;--•-!••
;.-.'*s»»ei*VJ&?J «
1 ' U
L ' '
r 1 • •'-•.'•=
• ' •' "'*
( . F R ' A r t E
» NO.
r - • • - .>*
•• '" ' •' 3
( . 6
7
8
( •• 9
••• 10
11
U ". 12
:
" D 13
n 1^
V>" a5
R: 1?
'-A " 18
19
. . . » 2»
21
22
23
25
• • - - E6
C '- 27
• • ; ' . " • ' 29
W» 30
rJ1.""" "31
»:*.•• . 32
t. .„„•: 33
;-?V--"' 35
S^£&J7
• •"*••"" '^ .."
llfen;<
^E~t-'- *'v' "^
'.-.•"•v-- ?:-""- —".-••
.jf^----£
'Vr&J-^r
o,;4.---.,.^;™,-r
^ " . N A T I O N A L A E R O N A U T I C S A N D S P A C E " A D M I N I S T R A T E A M E S R E S E A R C H C E N T E R MOFFSTT "FIELD "CALIF. » * * P R E L I M I N A R Y D A T A * * *
•-Zji • : 3.5 FT HYPERSONIC W I N D TUNNEV u , .-- ' > "X:
>-''•• COMST.ANT StT 100 * GAS-TE«P-P»n3£ .^ACH M3. -7
.';;....
T I M E S T R U T
(•SEC) IN POS
""•'rV6^4 5,07
"-;«515 5.06
~
71.0i5 5.06
1.515 5.06
2.015 5.07
2*515 5.07
3.015 48.81
3.513 48.81
4.015 92.67
4.515 92.70
5.015 92.71
5.515 92.73
6.015 92.75
6.519 92.77
7.015 92.81
7.515 92.82
8.015 92.84
6.315 92.87
9.015 92.88
9.515 92.88
10.015 92.69
10*515 92.88
11.015 92.86
11.515 92.85
12.015' 92.35
12.515 92.62
13.015 92.79
13.515 92.77
14.015 92.73
14.515 92.70
15.015 92.66
15.515 92.65
16.015 92.60
16.515 92.57
* 17. 015 92.55
17*515 92.52
18.015 92.51
. 18.515 92.48
iv!9"*015 92.48
4il£?515 92.44
^Wft'---4-' - . ' -
! ' ' '
T T R(R) J
54*. '-'-V. '
546. ....
546.
546.
546.
546.
546.
546.
546.
546. '"
546.
546.
546.
546.
546.
546.
546.
546.
546.
546.
546.
546.
546.
546.
54(.
546*
546.
546.
546.
546.
546*
546.
546.
546. If,
546. ""-i.
546* .1546. •-:
546.
546. ''.V5-:
546. _
«f— — •- , _^— —
r
- .. . •
"
''• t:
J
 TCI
.35 W E D G E AflG-3 PRO8F ANG.O " ' -'• • B(>KI ?J//
T E M P E R A T U R E I N D E G R E E S R A N K I N E
TC^
•• . . .= :
 5 g i^ - 55",_ -" '•• 'r'-
1
".*^--' - • - . > . . '."x- -**-' "•'-'• ••• .'.v-"- -••• •- •" ' •; • : • • • ; • • - . - • -. -
.;... .-., .;
 : ' ... 551-.
550.-
551.
551.
55C.
552.
556.
" • • • - • ' • • • - - - . -564 . '
575.
j • 590.
• 3 • • " • • • 639.
^ i •'- •'• • • 626.
1 647.
i 657.
i!' • - • - •- 689."
.' 712.
736.
i - 750.
!'. 784.
839.
i 834.
, i • . 859.
i! 833.
•'- i . • 908.
! 932.
„• '
• - • • < 956.
979.
-. ii ' 1002.
1324.
.; 1046.
:'.. •» •" ' ; -: 10S8.
*' '*. -
... .jr.
-., '.€•:
... ::.. ,-, 1090.
••-•- ••-•=" ^ 1112.
>v- ..&:;%..,•. I"**
'•'•?•" "^ ;T^ •: Ii9sl
•-i-^.-si. .•.«"••
• HI': •• '--• ^ ^%:^^..^:;ife:>:i,:.^.^ ••-•^ ,;. :..•:-. . . .
553. - . • • • • • - .
553. •
553. - - • ? • . • • • • • • * •
553. . . - . ' •
599. ••• • . . . . ' • - • . . - . . • • • - ' • ; - • -. • '
775.
"131* ~ • : — ...... • ' . • • ' - • • ' .• -E. . . ' , . " ' . • •• Vr..."." :_ '.. •• T - , .
1193. • ? - • : . ' - .
1291.
1365. • • - ; - . . . ,V • ' •-. , . - . • . ' . - . : - . . - • . .. -
1431. - ' - . ' '
1481.
1523.
1557. .
158&.
1614.
1633.
1658.
1675.
1689.
1704.
1718.
1729.
1733. ... -.
 : .-,. •-...:: - ' ; . , , , . . . . . . . . ...1745. ' ' ' ' ' " " • • • • • •
1752.
1759.
1764. . .. .
1772.
1781. . • . . . . . . . . ..,.. .... . . . . . . ....
1793. ' ' : -- >•- ' - ' • ' • * - • • • • • •
1800. • .- . ;, „. ^ .,£?..- ;-.„:, . . - . . . . . • : , •1808. • • " - • • • • • - ,.-• - - t • ,..^ . - - . , . . . . • . . . . . . . .
1813. -L ., . . , . „ . . ,,/.,^...^.. . •.:;:, ., o^, ^-. -," .•-•^--^ . --.jV -, i--, •-• • ,, . - - ,> . .1815. ' -- • ' "- ' • • • • ; •" •-;•--' *- •• :^- • :^ 4 . - -^ - - •-••"••• .•^••••••^^. ?•• •••••v. -.
1815* - •• •; •' -' - •'" " •«••**-'••• •" v • ' : • • ' • »• • - •"'• '.'' •••- — '• • • : '
. ^ / ; 1'^ . — wy ii.^ -^ vj^  v.^t .;. *• .ll*:. --.. ^  _..'•'
X
r
c#
<^
-•
=(
(.
 r
s-~~":'""
:'^^tv'"'1
k 1
1C. . f ^3 ".*"' 7"*r~" vv_:" . ... :. ::Z± -.,..: -_,:'v. '.-. .'.. . '.:_,?Scr;:.-"'t',.'.'-.V- •„- Z£ -;.-..aB»*. ..:..„."..-,?|^ fe
~*
T
' NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
•^^^•^•••"3-5 FT HY;f>6R50NJC 'WHO TUNNEL" - . - • • : - : <-^ • • " • ^
'•-: • - • ' • • ' : .CONSTANT SET iffC * GAS-TEHP-PRG9E MACH N
„.-,: ./ . .--._-
 L; ,.- .;\ .;:-::^ .:-.".;:'.^
.^fvfe/^rv-'' ^ •^::':.^ ;^'^ ^ ,i-:. j;j. --A . .'-!..• - . . . • ; --.w-.-.t?
- . ^  „ » ^ .^^  ,, ^ - _ ' , . , . , - - ,-,-r j- • ' , - ' - • • - • -,- - - - ' • - -
AMES RESEARCH CENTER MdFFPTT FTFI f l PnAI IFT *** PBr l lMTNAR' D A T A ***
•^- • v-:-s:: '^.'--: • :• • ' • : ' - ' - . • • . ' ; • ' .•"'-•••- r-.-":;^ ;:f ..:'•'.:'• :" ' • - - • > . - •":• : • TEST 227
B . . . . . • - . - . ; • - - - . - ' • • • - . . • . • . . . . .
*
•
~"ii
u
u
14
»»
M
II '•
»
a
a
M
• »
M
n
at
*T
B
SI
a*
' m
m
»
•
• m
**>*&'
-;-*-,
-£.
£«
j£.;
FRAME
NO.
4
' '•• '5
6
7
8
9
10
Jl
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
2d
29
30
31
32
33
34
35
36
37
38
39
"~ *- -
PT
ip??A>
^206.2
206.1
2C5.9
206.1
2Q6.1
- 206.1
206.1
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.1
205.9
205.9
205.9
206.1
206.1
206.2
206.2
? 206.2
.,,206.2
T.-T? »»*•»
PT
CELL 2
( P S I A ) .--v-iii
206.3 ":r-.
206.5 • - . • • : ' :
-;2fl.fc.'2 i~f:
206.5
206.3
2C6.2 r
206.2
206.3 '••'. ".-
206.3
20 6, '4: >""
23fc.5
206.6 . - • ' •
.206.5 .-•'"-"••
206.6 ••-:/'•
2C6.4
286.4
•cOo.o
236.6
236.6
206.7
206.4
206.3
206.5
206.4 . ,;.
226.3 '\
206.5
206.3
206.3 -,.-.,
206.2
206.2
206.1
206.2 ;
206.2 - . - -
206.4 •>--i- ;
206.4 :-=•=,
206.5 -"•'"*>
206.7 v :r
3«A-T . . iiK-
• :, ..:,-.
PCH TT
". : -•'-'• 1853V1 -4-^
1855. .-„->-.
.-" '• 1855. "-i--:^::
1855.
1856.
1856.
1B57.
1857.
T86C.
-<•":-' ' '1863.' .--.'•• ->
1867.
. , . . . . . . .
\
;_ - I
TT"' .2972
-,
:
 . .2969
",]. .29fe'8
! .2969
:
 .12966
^! .2968
:":! ' ••2< '72
fj"- ' .:3030
1871. ;- :•?! .3153
1874. ».' .3243
1875.
1878.
1830.
1832.
loo 3.
1886.
1888. .:
1886. :
1690.
1892.
1895.
1897.
1699. -
1930.
1903. >
1933.
1904.
1904. t
1905. y
1907. •
1907. „ •.:L<
1907. i-"'*3e
1907. . -.^S-
• • • - - • • 1937. •"•r-.*
-..-;. ... 1908. ..-^
"-•-- . ' • - iono. •• '.v.:7-V
":| .3340
; .3446
' .3549
" .3663
'! .3783
-1 .3931
i .4025
:
 .4151
.4283
.4405
.4530
.4655
j .4730
i .4956
.5023
.5145
- .«264
.5378
.549.2
;
 .'5604
i'r ..3715
H- .5832
fe .5946
.6059
Si .-;. • 6167
*• -• t.91t
. . . . : • - . .;.-
PROBE / T O T A L T E M P E R A T U R E R A T I O
?»rm?
.2936-- . : . ' - ' ' '" ' ' '"•'•' ' • ' :•"•> !•-' " " • - -"' '
.i2994 . -~ -. . .;•' '>-•-,...->'..;... <".;' "•' . .• . • --. • • - . - . :
.2995 •.- • •' " • • - • • - • - . - — .-fc«-.'.-.-:v.-.-^ ' • = . - -.••-^- '_• ~"~.~--vr - - - - - — •.-• -
.2983
.298?
.2932 -
.3224 * ' ' . ' • . ' : - ' ':•:•' . : • - • ' ' ' ' '
.499'2 • ' • " - - - . - • < • - - . .::•-•- • -.'-- -r^-'---: ' • - • - . --'- • • ' - ' • :- '•• -. - •
 :-
v
 ' • " -
.9749
..6380 -• .,-. -.: .
..683fl
.728-3 . - - - ' • - ' ' . . ' , ' - ' . . - •
.7615 ' . ' . ' ' •
.7877 . ,
• fl^95^
.8412
.8549
..8672
.8776
.8849
.8914
.8934
.9048
.9133
.9133 . -., .-..' ..
.9168 ' ; •
.9202 -
.9236
.19260
..9292 ,
.9338 - . . . , ;.-. .
.;9337 • - • - . - . . • - • . . , , ' - , . . -*.• . . . - . - .
.9437 ... . . ..." •-- . :',-• -.:.-.' - -
.O&7R • ' -" - -' • - •' ' ' *•"• "" >r'-~ •'"- .""."• •¥"•••• '• • . - '
.9500 .;.,. .,: .,„.„,:,. & i,.--..-:;--: A.,;.,^  . ..... . -„ .,v • • • . . . . - .
ocin r- -':;'i ' -r'-.' ":;? . .v \ . ;• : '*•?'.*&*••.• ••• ~ u:;- -.i .- *JKi- . •.i-.-a- . • ,- . .•.'• ••.:--.' :.. : . ':' _-
1909. .6382 .19507
,
^^ m^ mm3^ :^
^^ 5^ j^^ P^^ '/.^ «f^ >J?!i^ ^!'{'*£..; FRAMt ,.'-tJKl=  ;• SjRUr" TT.Rv'-t^ '
v£ * 7. "*". '•
;^^ -v* ---;L~£k>J»;^ -^ >*^ ^^
:j£^ j^g^ ;-^ " v.v -^ -
o-•"•.-•':. ''" ':;'•"%'--.>':'~.-" ""::' :v^ '-j-f;"I':v;fE«P'ER*TORE''yiN:;;iDE^ REsS ':R»NK1:ME. '^ .^ '-
T^ l. •-..'TCA.'-..''.V-JjAi'^ ri.:.-. -ik'". r.-.-ij:-..'!."'li^ jp.v-. 'j-.^ -:->- ..--;*•—.
ZZ.53PS- 9Z.51
2A..Q13'. 92.53 547. .'-
• -riJvsif.-\ w»* ^^ -^ ??v
»jVr;rtx>'^ .t''-xv.V'>l«'-1"-~'!-'v-i -: . •'*":•-'•• ••••-. ? ,i-.-f
• ' ''
=sS"":.^ ;'^ ;>'-V-:; ^j?-^-';'.^
27.61S 92.t9 547.
" . 98 , 27.515 92.70 547.
;--?;A " 59 28.015 9?.AS
1474.. 1.8,59:.
60 28.515 - 92.67
61 '29.015 92.66
29.515 92.65 547.
3C.015 92.64 547.
1516. 1855.
15?5. IflSA.
3C.515 92.63 547.
31.015 97.ft3 547.
1534. 1654.
31.515 92.61 547.
32.019 92.61 547.
32.515 92.60 547.
33.015 92.61 547.
33.515 92.63 547.
34.515 92.63 547.
35.015 92.66 547.
;. 35.515 92.69 547.
75 36.015 92.70 547.
76 .; 36.515 92.73 947.
77 37.015 92.76 547.
80-. 5.4.7,.
5A7.
9JS.88 547.
69
92.89 947i:L
-^-••..•^ fr' ••••«:••••'«& mm-m*?
^^ ^
v- * •/v ^^ i.^ .^ M.L;i^ ..»*^
,C^ri'*J' -f' "''^ X f '-vi^ •/*£-•«;-"• -,r4'-; •_ .. r'"rf--!V->;•'."•*:"'j;''-- '''""^;Ji.:/i^fK."'V-'V'^'i'';ii:;"1^'"' • '^^ "^J^^-""".;*--'"" V\^"^<--^^v^^* ";"**"'- --~' -;' v^i'^^^>'-"^^-^"-'^^''-X V'^ O !^.'"^  "'-V-r'-V?^ ""•"- "*>^ 4/1""1 r-' "** '"- '^""•"'-"-^;';;"Vf''^ ,T-'' v}r -- *•":• >'* .- "
.C-r£;FR*«-.-^PTr:/•"- PT • •' ;
^S^fe^S i^Ssiirt,
rel^^yrJ^ftSaa ---2'0'6V.S--
plfem^.iSI^TO'-'iM^g
^J^^^:?-^afp:2-^^B.fiV9-^
C* V'V • 4'6'V'7:<#*6>I 20:6. 4" '••
'I' '•• " "'"** •-••' .'''••^,6'-'.'2.'•' 2g>*-3-'
^;i'^'">.'4;e;-':--?:"2b6v2 '^206.4"^
C.>. ' 49 • 236.2 2flj6.6 •.
. .
' ' " ' ' ' " * " " " • " ' ' ' "
5
191ff.
rfJ^,«6S9i-..
ft:^ Afi9ii;';
"
yv
.AA70
ii697i
J3SK
•
i9|6^-o^;;:>;v- "::.;• v':^^^--%^;". -K - ,_•"•: • -: '; -^-' '.:-.^ . • :
• i&QQ"-'" ' .+• '-- ^f^:-?~*;?.^^^--^ '^::^^:£ - '^ \ - :^ . . ; : : ' - - - - '•":•-•• ' • • ^ . - - \ • • • • • • • • / •
•»-l»6l7';V •:*:S:-" v''"- ^ ':'-T' ^ Q^ .-^ i' '^ .;W-^^;f'-"'tV '^^ 'i-;-/v* J-'?-1^ J^'.';. "-v^r '•^•''" ""•":"'":'r"; : ' i-^=^__
^^ '^g^^ ': V9^2'5n.:^ •'-•"• •-
I^ ^Sfi"^ :^^ ^ -^^  -^.^;^^^y^^;;^^^W--^> -i,. .-.:- .-.-
:^' ; i .'75131 " "-•• 96"VG'::V- •• ^ <" 4S« i^w- "A-^rf ••' -v» '^~' ;:4--; '*W'' •''S>'''>-'"j5:Sf "•^^V-5'. v-"^:"' •"•"- ^^-rt"4- : ''% - "A';'-1'';'?'"". ' . ' • . " : • ' . • - •
i-
•--
'^
!
-.y
SU.
g?..
b
.7708
.7814
.-7919
.BD5?
.8093
.8132
.8170
.8235
•Jill
.8300
.18327
.8355
".9331
7»8404
.8431
'.'i"8481
.^8318-'
£**536.-
:.'is;« -*"•-•"••' '
•i?*:??.^ .™ .^— .--V_.^., '.:.-"•' -i:- •'•• 4:" ^- ' - " • "-• -• ' ' ' . "-' - - : ' '
.:9696"~"T3r; ~ - • • •—=-- •—-- ; - • . - - _ - . ^ -ij;;".g;..;;...;.,,>,;T;,;7 -/•'' " \ ~ " i . . ' -• ..... " ••"
.9691' r :'• .... .... :.- • • ' ; - - . i-- . •;••- '"C -• • ' • • - : • " ' ' -- ; - •
.9691 • ; . • • • • • . - - • -
.9679-' , - ; . . :
 r : . . ' . - . , . , , ,^ ,0..0 . ; . ' - . -
.9697 : ^ y
I9636;- < - " . > • • • ; • • ' .•'-\ --••:-- !»;• """'"•" .-^'p - : • - - • • ' - " • " •-•-. • •
19697 ' . • ••'" ' ' ' • • • - • • ' = - ••:*--••••'.•' O > • • • • • • '
tl9698."".L'V;.i;' '-sii, ..:;..- -.Wf' ^ ^•^:-\'^t-'^i'4^O--;.^%".->"'*»";"':"'5? • -:iv« V'Vi--. -v • * , - . ' • • ;• • •• .
.9698 - •''•"' "• ' :" ' ••• . ' •" .'" - • - " - .? , " • • . ' r-.r.^.xS; .\-.iir.:'r2r-' iO~'"S~"' "-1 "-—*• " "-V ' • - • ' - " ' • •••
. 9696- ' • - ' . : ' • - ' - " • ' - ' • • - ' • ' > * • • - • • • ^ --g-
.9693 • ' " " '' ' • • - . • - • - . = • • p-jSj - ' '
.^96-99 .---•.'. ^-.---
 r-- ., . ..; ,,.;:. .-. - ±^.tv; ..-.:..^-. ••.,%•-. •:3?-'_-.-.i. -. •'!••.,.-:.-•..-....•-..•.- -'
.ftsa-T- • • • - - " • • ' • •-"- * : - • - - . -•^•'•-••^ - -^ •'--.••-•••••-.^'•-ai'- -"-'-: -••• • • • * • •
UJJj .-;:^ -vfe' ;. "-<i '••«:;. ^ .-^ ^v-^ ^^ ?^^ :^ ;,^ ::^ :^^ : -.
•i! J&V- ^ P-iii'^ t ^ '; :^ ^S? W^asl^ S l^;fi£^5iSr-- '• ,:-•-• , - - -S. .
•-=-
 :
-:
^S.rw;-33^ &'^ ^S:^ Ss i'SjCiSw i^J^&i- •fei^a4^;iv--v&: • -i
^^^^%^S-^^^-J'^ pgyxa^^fg^ffgii5&-'^ ?^ -; :•?.--. .• -»=••
S- -'.•.iai-^sf^ffiSs'i
-.-. ^fci~ :.47W,)W?i.Vj-^ ii.-?«ss
Ir:"::.?'" '^'c::-'^ '^^ ^ '^-";-:'^ ?-'c^^ '•"v"'-* i^|iN .^yfe ...A:/- .^.;;;.;..;^ .^ . J ' ,_ ,%- : . . T . . - ; % , . .
rp --C • .FRAME-. .TIME" . S T R U T - TT«.-^^^^^'-^----'^~^..^- - : : _ V-'r'-^^^fjMi^ :----.: •' ,-.-^-^.~~.- -., .^ ::;.^  , .-..bfe<.>x,:i s? .NO.'- . .(SEc-v..iNvp.ns -CRf '.^ ^—;-.'.. • . • • : . . . — • . • . • ..-T~- -...-.•;:.•< ; , ...TM- .:^rc^ '#••*•?'• L^ -.;.v;.:. -. ^.: :..-..-.-'. -r;:^-- •..;.:..- ••-.... .r.. . -'• .' ": - .';•
C- « v eV 4i.-sr5' 5ft
'•••'.-'• "• B7 42.01S 93
86
89
42.515 ''>92.-68~ 547.
4?. 0^5 9?. 5 .547T
90 • 43; 51 5-Y:9~2 . &T- .' 54
' " ' ' " 'fivers/-.
•>jrt-_- \j
••Wit -,1V.
94 45.519 . 92» r6d ;547i
95' -4fc.rttl5
96 .. 46.513"""9£i'4-<r-v547V--
97 47.015 9Z.49 547.
96
99
47.515
4 B. 01 5
92.50
92.5(1
547.
547.
100
101
48.515
49.019
92.53
92^54
547.
547.
102
103
49.515
30.015
92.55
92. 56
547.
547.
104
105
50.515
51.015
92.57
92.60
547.
547.
1C6
1C7
51.515
32.015'
92.60
92.63
547.
547.
•v .-..108 52.515 92.64 547.
~ • 1C9 93.015 92.66 547.
F&fe,V-,110 53.515 92.68 547. : .-:
!".-^ *!_"-_'"'."- —"' 5 S * *' iff. A* e n<* * A e » ^ » .Ill 54.015 92.68 547.
.112
113
54.515
95.015KK>.iiI
92.69
92.70
547.
547.
55.515
56.015
92.72
92.73
547.
547.
ip "^*llT
56.515
57.015
92.72
92.73
547.
547.
;ss?M^Aio .,-;57,515. 92.72 .-547.. . .^
SJ^>y119^9'8.0l9"' 92.72 947. ';>
92.71 ,:;547.
• • - - • - - - - i . - . v - ^ * - ^ - r > ' ; - M - w • * • - - - - • . - . » - • - - .-.^ . - .
^^g3^Zl}is&3^ :yZ?te :~ ^ r-.-,-^*-*
''' -ff '*r t^"~'^^ ft-'-^S^X.\««fcy»' ";«fe- .^ aa^v^n't:^%vs>iJs<a-_t..«;;---iSJ!crv-;V;-- !'•••• •- -- -Sfc;*; • --- * .
^^p^^^^^^v l^^ fe^^^^^^^p^^^^yyg^^
-. .A- '«f ; is52^iM>>--^-'^7 ; ' r!^^«^ ;i^(^ -;;-;•««.- .^ ::.- -^-
f;«rtSS^^^^ i^^ Si^ ®K^^^fe^»S^V.W«'^ ^^
7,« ....... .^»<i«.^V.-»«.^;>c"'-;¥*:'- ^'""'ll9&':'!!^''1"T---"^v?r-*v-"^~^:^''^-<'*K'" -'•*•!•!?
-" ' - '" • •—."-.*••' .v.-- * ' • • :.-~ • -• '•• ' .TfS-V-'-"* >' • •• ••• - ". ' • "'
1867.
^^^-SiJ5;^ ^^^-^?^
• ' • ' • • '
I
- ~ " ' - . - . .
1679. 1867.
-P£S-
1687. 1872.
1«.89. 1375.
1690. 1875.
1694. 1875.
1696. 1B7&.
1&99. J873
,^  17D1. 1879.
1732.
1734. 1875.
175:4. 1875.
1873.
1737. 187>
1871.
• 1739.; 1871.-
-^^^r^^^v^^c^r^^^^rr^^^^
v/r^^^^-^^^*^
/^j^xvS^v^^^ •'\'K^-s,^?/^\iy^^i^io:£4^!
-S*4?.rfi«r*»' •Ji*i^*--'XV;W?r*: -^>--^-- _• '**---,' --r--± ..*w- Aff?- i^f^ '^-^S^^^1^!*^* ji^^
:
~4g&<^>5^;.^^^,^j^£»'^ 7K:.;-^^-r.^^..;^b;£..-.:;!--
•!^t^>M^ "' ' '
^?m££_^2$.
•&*m&^M.6.-3
-^.-•_.r...-i .r:.- i .sr- . ' -•: .:,J;:-:%S ;^ag^^&^ /^A^
:•!»".„••••' -•<*•:;•;• ^-'\v'"-;X*™!iK^2^^€yj^r:*'*'~i^^^
:^ ^^^^^^^^^^^^^^^^^ i^^ "- '
^^
. r "••"
88 ; 206'i2 206.5
89 206.2 206.4
•;- -:•;•• - 19?1.
-
1!>i" ;i'."-v': I92a.
1922.
i:: ' ".as:**
--' '• ---
•*7o>.>
..afr-VS -B.T-'iO'.-
90
91
206V2
2JQ6.2
-•'vp-"- .8622
.8635
'i^ttt-.'-''-'--"'^^'^'^^-.^--
-•• T H gfr*-g .2Bfr-5, x;i^-,' -^ " 1922* -•-..;^:>
;fc; ;**'.;£.:4#;^ j®^i?;-" * 93 •" ?o>:,? ?ofe :ijf":- ••-§••-- ••-•••• IQ?I.-•;••-•*?;$&:
"'.i. • " • . • -9,4 : • 206.2 206.7 ••,;-.^^S.-^ 1922. • ..'~$£4&
.."jfe^•*•.'• '95 • ';l 206.2 ... .206-.7 ;-sh bsEp*^-^"'iryg-Z...-.^-^^^^
 2Q6.'2 2 .7
96 206.2 206.7 192 3 i
?^^^
"-"<.-v3i:'.-v-''-^- ^ ; • : "'.--• :'.;':'°- ' • • ' - - •;'•"-":.• • • • ' - = ' • • • '
.»'9713-'•
'. OTflA
.9713
-
&V-
tti^ \' •:te**.i,. .
suSr:«'-v
97
' ., 98
99
• 100
• iui
1C2
' 103
' 104
• 105
• 106
• 107
C 109
•" 109
•„ 110
-in
•;;: 112
it* 113
: JJJ
1^17
Sflf
fel*ft-
^^
206.2
206.2
206.2
206.2
206.2
206.2
206.2
206.1
206. 1
206.2
206.2
206.2
206.2
206.2
206.2
.. : 206.2
-"- 206.2
206.2
"•"• 206.2
,-206.2
.^zpfi-.z.,.
2D6.6 •-:' - 19>q. '^'wli '-:" .8727 .071ft • : "" " '-- ''"'•••:'/':';..' • '' •' ^ •";::_-'t' ^'' ' - '- '' '' '"' ''• " :" " ' " " '"' •
206.6 .}•! . , 1923. •:•.,'-•?*
206.7 •*: 1924. "^; v
206.5 :
206.4
..,--; :•'• 1924. T-:"^
206.3 ,?! 1924. "*
2Q6.3 • 1925. '
.8735
.8742
i-"- .8748
.8737
.8765
.8777
206.4 i 1926. ,. .8778
206.4 (I 1926. ! .8793
206.6 •?
206.5 ^
206^6 -^
206.4
1926. *
1926. S
1928. ^:-:?1929. -..-: ,.•
.8798
.8806
.9803
.8810
206.6 •,? • 1928. «Ki'S?E'- - »8821
206.6 , ••*-! 1928. .^ e.~I^ P-'~ ' .8830
206.6 -
206.7 '
206.8 ,-:.
206.7 .^
206.8 -4
206.7 J **
206.7 , .-;:3J
206.7—'-^
2a6.4..J^
206. 5 :4M
206^.4; v ;^p
1928. Wr'^ 1
' • 1928.:' -::'"!?
1929. .'.:;- ?fS.
1928. • -r-^if
.-•.-.^ 1928. .^g
r-v . :*-;- v. 1928« '^ "'^ K.^ fe
.8836
• .8839
.8845
: .8854
.-, .8860
s
^ .8865
•* '' • ~" TOj?fl "• '•^ J'itiv*i-'- ".•'.-• • ft tt 7 1
A^ --'S '192'.B. '-' ;-*^S
•
 9Hi_j...-._^^.^.^; .u .^ ~..";-. .*^.' /-r. ' . : : • - . . _ _ ' • • - ' • ' . .-- ; i- . . - . ;• : -
.973'6' -----jr-.- . . - . - • • - . • - . „ , .--•. .••!,••-.::•;.• ,;-:.... .-.-r . • r • ; • - ! : ".:: • . •
..07O7 '.'•:- - •*. . - ' • ' ' . '• ' ' . . ' '" ' -"-'' ''-. -- " .":•-• •• '
.9728 - • • -
 : V-- .. . ;• : . . • ;.-•••.• • ; • - ; - ^ - - - - - • • • • •
.,0741
..9738 . - , - , . . . . , - . ; - . . .. .
.10735 .-. . •
.9736 - '-..• ' • - • . . • • • ' . . - • • -
.9742 ' ' ' • ' : ' - • ' • - ' • • - - / .
.9745 - • • • :•': " ' - . - ' . . - • ' • ' . = . ; --.. - . ;•:• '" • - - • •
.9741
.9744 .•.",•:„--. 'y.£t^,.-'-- ..•••„...;-,„ ^.- -. -,r ;,-«'. . •.;.--:r,-1..v-.o •--'•,-,-• ^-: • -.•,-.,.. - ^  .- - . . '.
.9729 • - . • . - - . •.•..- - - : - - • • - • - • - : • - • - . . ' . . - • - . - - . • . - . - . • : . . - • . - - • - •
.9725 •'• •- • • • - •' - ' - ' • ••••- •'• -. • ' '
.9721 • - : • * - • • ••• - '• •• ' - - < • - , • • . • - ' '- - •-- - • " - • •
.9710 - ' , .- - ; - . . • • - , • - ^ -... .-."- . • ; , - - - - • :>:' • • • • - . - ^ - ' • . . - • . - •
.9739 • : - . - • • . : . . . ' • ' • "-•• • ' • . - - ' • • • - - ' • • • • . ; • • • • - - • ' - ' • - - • . • - ' '
.9796 . *,.'_i,- ' ,-T.e- .•••*£&» x;.i.viai.-,- ••.'». -^ •.-';-1?j"-" -^ .r«T;.-.--i^ ,,.:..\;-.i •..«;:: v.o;?- • ' - - • - . .
.9733 ••-•••* '•• '• "^•-•^V --r -^cr.-^"^-.--'^ ^-"-^.^^:-.--^- .-^t^.-.----- --- . - - - • • . -
••22i^ ';-^ ^;^ '^^ '^-^ ?>^ -^ .• V. V-T <.'--"• • .
Mi*|||J---'|||J«;i?i^  " '
feSS*>• 9TOZi-4isifs''"i>"'f ••*^E""1 ;' -'^ i-"~^* ^ ••i:;-.-.'"-'-!?"-- ----r^ .^ •ssS^ '^-S^Ws.-.^ f^ ji^ ^SJ.^ fc-— .'^ ^J -^.j*1 • .-j;^ -!.J.-.'? ;^;i-™j. -," :'^^»-, "•-v,."^;--^ ^ :^ji^ r?%l5g^; '^ ^
^ -^||^ -S^S5^®2g:v ;^;S I^^ ^^
$/+j^^^^$'&^$i-'.:ff&-'-'! vV" '"'»*..'."-^
-.:- -'i sec i. in. R&s-^,.iiJtj ' /IN'' D E G R E E S . R A N K I N E' '
-«'&$^ -s-^ ^^ -^ &-£^ 5g^ ^^ :.
• **->^ -»i.-sia*fe*i®f»sas?58^ «*'fes
-•_•.." 127
"'c
136
" 137
" 138
• 139
140
_ _ ^ ^_^
 r ^ _ _ _ _ ___^
^^ ffi^ '^Sg^ CT?^ ^^ gv -^|- ^ '^^ j^i^ -r^ ^^
'
:%61.Ifl':'^ Wviw5 4?. •"''":': '• I"' '"••'**T'''---';vv^ >7-"~lYw^ li:76V:'"':v;'^ ^;^;: • "*•••" • JS^ V'i^ h' ^ '^ t^ r T-':T : ^ V'. /" : •' ' :-- '•'
62.015 P2:.fcra '547. ..:.'i! ' "• ..'S .- ':'~ '- •" r'':i7rr.'^ ria^ A-^ -r:"w"-..':'. -.";::'-pr.'::''..'":_'./..Ai'/-.^.'•"''"••".'• '"-"'; ' : •^.T- • '
• -
63.015 9261 547
66,315 9ZV64 :547.
67.015 48.61 5*7.
67.515 5.C7 547.
68.015 S.C7 S<.7.
66.515 , 5.07 547.
. iam.
_w,ji: -^&i*pfc^ sry*sr^ .:.;£^:-1:-;;;^:'r:-:iV>a--vani. •••-vvr^ --\ra^ <v--^ ---^ -^ :^ r,v-^ -:^ n^^ ?^ ^^ ^ •:W-^ '^ -^ ?^;
:c>U,r::
1725. 1876.
1720.-18'54.-- ~-:~r-—^ ";- -.-• —^ ~: •.-.---.-" -~ ;: -.
^i-V- •'• ••^ •ffiSl-^ v^ ::'-.^ ; ^'i..' v4- ; -^,:fcr:
. • • . - • y • - • - . - - . . . . • . . - . . . . . ^ - • • • - - . - - . - . . . - . - ,.,.. • -
^•~fev;fcj.;^#si^ &'i;>^f^i~£&-/i£^ •".-/"-•;& ••-**i r;•"••' v.-;,-.'iM^ - '^.
••R,-,'>'•', "":^'»>~i-i'.:-;S .*f;- :' , - . • . - -•-•-•••• 'aS>V-'. • -. '-^ I""'-'"?,,".?-'' •-;y-.-""'5i.iS-~-,^i-».^r-':_1:*-;--^-; •,"r"« f^eJ7*j5';r4'';.-.-!' " VT?i:K*v'S'^ T;'"75"-^ ;'i:;-?3 ;^|c ^ sV^V5 a-!:« ".''"-'.r.-S '. •-..•..•-.' ;.-:.'-7 • > - • ?:-"•:.'--'' ' f- • -'f? '^"- .- ~ .-. '.•
T^sH '^^ ^ '^''^ ^ ^SX'^of ^' - ' -:' .'&& P;
£
&~; .^*~-'''l~ti?&ji?;^:^£&tS?'£:*lftt'ti'aii'-- ^3(iT(i?9:*^g)£3l:**'-£'--£&^~^^~ff^ !&f!^ ^ '^&'J^ i^^ &&''-''^ ~-*: "S",^-«? •"-^;>' '•'- v • •' •-•"-•'J-.-~-* '^-. '""• V,•,f-"~-.'"'/.-'.":. i.,--i
:f^'."if6 f ioiii iJJ6;5 "^'•?»::.--'.-' i93i."-""'"%vyro".^889 .^7:i£--^?^;?v';'™^ I;"--:::".-^>e--?fr^s>^"•-'•:--••'
127 2<fe«3 2CT6.7 \c.?:;:.?•',•;" •' 193:1'. • ;.-••"::.':r- '- w.d:s^fc'. .•o??a-:X--:::-.2-r^ l::'-.'::tf:^ .-:.'Sl:rs.. .:..::• -^ SS;^ ^^ .:--:::: -£^- - - . . . •;•:. .,..- ':^.-:-.- • • . . ; • • - ; • - • • • . . -
IE* ' •••'iO<6:..2' •2'06>6" -;>%-•.=-•••. ' 1931.- ^"/[v' .8"ff99 ,9739':':: '• ^.-: "...-"••:.-•>;: -.*,:•&;•;*&: &:+.-:& f&i *- , : : ; - : . -.:•• ..... ;;- • ' - .v.v: ' .-.-..- .-,;• ^ . - . - :
1?9
130
2Q6.2 236.7 . ;,i
134 ' -206.2 206.7 :
206.2 20tt«6 ^gVir
V " 137 206.2 206.<t
'/VC.;> 138 206.1 206.5 -.-.
- > 139 206.2 2C6.5 " :
,';,. • 1AO 206.2 206.7
1931,
%• - .B;9'0'3^ K.:9;7J£t^ *^i^ ^^ ^ -^-.^ i^ ^^ '^-gi^ T:;??-:
^s^^l''^'-:'~' -1.9J>y '-" ^gV
.q7?a
-•^ . '-..BQ1?;'-' '.»7-aa ".'••'• "-:'y'-;-r:3g'v -'.^.y'•-^.•; ^ •^-•v-n^ -^ Tyaga?-^ -'?;"::- i-^ ,....-.-.r i---. ". ,. --^ .^v •• •.-;..'qi./-.. ,-.??• i-., .-
1933 .8929 .9741
1933. .. -,fc,v..
1933. ••?::* ~-!;
.8923
.3913 .9&5S
1933. .3899 .9591
- '• • '-" - "0.. ' "»-'^ ui. . „
 e "'"* -7" • •'• "•'; ^ l~'I*'"lt'i^ ilS, . ;t^.-^'i ." • .'''; -_, ,.„''--
A * V '• :;c * R * A * 6 * E
206.2 206.5 0.00 0.00 1911. .720 .9QQ V * A * L * U * E * S
R A O I U S d H I 1?. 9.
:(.'.,•? AVERAG6 TEBP'EHATURE IN 12 IN.OIA.t 18 IN.OIA.t 24 IH.DIA.t 30 iN.OIA.i 36 IN.DIA. COBE. '
c.ooo 0*3 JO ^.972 V . .931 • 931
" '>~wJi&^.. • -' - •i^w^' -. ,'_^- •' « , ^- , -i**;.-4,-*.--;^ . i1' "^,Vl*s»tw» •••St" -^ J^C"*"!.""*"" -! '^--i . , - • ' *V" •«—'--i-v- . - .'--
•^::
v">ff_L-*.-.--^r^JV^^:'^---u^W^^"^^V5H/^i^^^«.-<i^3l^^^
Si'^ t^ '?*H:"*? '^^ ^^1:^ JI^ ''-^ * i^y^^^^^P?$S t^§^
•'••'* I, . ,. ' • Tii*. : . ii; f-'.-. ,.»j i '.i I,,, r , i ''ii'ii'iit'i' ~i jy '---^ I. i'i "jj~n t\'_ in\ , ~ , ' - i « a • ., ^ .; ,^'...»." ..I.-\i, .' _ ,' - n- . _. •'• i - i. _, , , .•, n i,,';. „•?•...-.
!&%
^ ^ . y T s ^ ^ v f t ^ ^ ^ r - - ^ : - ' - - - - ^ ' - ' ' - J--v«t
, 30
:'••- 31 ' .
,. . 32
" 33
34
33
36
37
ri-.;.3«
•""-• 40
•••• 'A3L-
-5" *2 '$&;£,**.;,.®;-psa>?=i
13.515
14.015
14.515
15.515
16.015
It. 515
17.015
17*515
18.015
18.515
19,015
,19.515
.^OiSri*,::"
*~-v^3'*Y.V •'
92.53
92.54
92.56
92.58
92.60
92. SI
92.63
92.64
92.64
92.66
92.67
92.68
92.68
.
 <n
*
5S7.547, :
547.
547.
547.
547. "-.
547. ;
547. ' .
547. :
547.
546 1 •••-.-'"-
..;5.«7.^
r i
- i
-.. -.^4
^.(-.,'•^3
v/ . 16J.7.
1675.
1691.
170 5.
1719.
1731.
: ^ ;;, PL ; i7*.2..
• "... . .~ -•• 1759.'
x^-^i. •"?*•
1994. • . - . . , . ' • , -
1995. ' " • ••" •••"-• -" ' """ "' ' • ' • " • "' -•
1991. . . . : . .
1987.
1994. • . •
1995 . -
1996. : ... • - - • . -
1993.
1992.,; • - . .•- . :«. .... _5. ....... . ..- ~ f-.':^-..j . x,;. , .• .;-., - ."
W,4.\_ ,7_t . ' . , • • ; . -I..;.:. : ,:-... „; .... ' r ' " : :- . ,-.'... .^. • - . - - . ^ •-, , , . .. . .
"1; ^ 8 9V 'l • " "*•*'" " ' ~i~" ' -"• ' "* * - - - - - — _• - V-. . ^ :- *:>'£'*''"' "- >2T_
i'9B9't i^ S' ''-'-' *>'•'••• '..-'' ' •. '• -- •-,;. ^* --. j^"J: •-•^ Sr^  '• -"=•"'"";" - * -•-'" ''
 4.-
v
'
J
 -- ' • •
- P T -PT T T '
:
 12
13
_15_
99fc.2 1CD2.9
}8 996i2 1002.7
9 996.2 ICC?.5
10
_U_ _£3&«5 K-01t8-
995.5
995.3 1CC1.5
.S.93..2L
16 995V3 l'COl.2
17 995.3 1001.2
18 994.9 ICOO.a
994.5 lfOb.6
20
21
22
23
24
25
26
27
994.7
994.5
994.2
994.0
994.7
994.3
994. 8
1COC.6
ieuc.6
100.1.6
1COC.6
1C00.6
•1COC.9
28, 994.9 1COC.9
29 994.9 ...1C-3I. 2_
30 994.9 UOC.d
31 995.? lfli?1.0
32 99S.O 1001.2
994.6 1000.8
• 34
•.
:
 35
,.'..
 36
•.o 37 '
•^3.9 "'•-
994.6
994.1
993.7
994.0
993.7
'993.4
ICCO.d
1COC.6
100C.6
1COC.5
1000.6
1000.6
993.4 100C.5
1CHC.6
.' <*"*• "rs-" "4? -a-4-, i,—'.".-2u>7*
2053.
2031.
2046.'
?045,
2043..
2044.
>C-44.
2041.
2041.
204!;.
2040.
2040..
[v^-v^-PROSS5 / % f ; Q ? T " A L T E N: P ' ~ E . a . A T U H E 'R A T I 0
J
^^fv^-
i
•i
••["•
2042.
2U42.
2C42.
2C42.
204:.
2040.
j 2^ 4..
! 2041.
-
:
'"'.^.
;
'^^-
r'-ffft?.''
I - . . .2684
! .277\
• ' ;-V299*K-
f£|^ |2pj
: .4159
.4837
.5439
-•57*0
i .6019
f f>za?
.6529
.6756
.6968
.7170
.7351
.7517
.7662
.7796
.7917
.8227
.8124
.8213
.8288
.8354
.8422
.8432
.8536
.8573
.8621
.-.;;. - . •8694
:l^ ;.';;:-^ '^.. , - . ; • • • • . x - : - - - - -^::: ' . ".-,• . ; • ; . . . ' • - . - . ".•,:. . - " -
:'f l^-:" • • • • " ' " . " ' . ' ' " " • ' ; ; ' " • • ' " ' • ' • ' ' ' " ' .
^^S-;^ -'1:-' 'rV''-:f- .:^"::::;^'" • • / • • " . - " ' " ' :"'" "r "-. r "L" v . y : * '• '
;!lS^^ -^"'T*^v """'" --v-^«— :-•;-> .;—/••;;<- " -.-•" ' B " >-_ - ."• •
• $1~2^' •--*"- *••- *•' - - " - ^ ' - • '- • - . - - • - - - . . - • - - IT • • ' • *"• r.
~!:Sfff" • ""':' •'' '• '-' ' ' • " '• " ' ' "" : '
i-947-2 , ..
,9*547
.9604 ' . . . . . _ . . - •
..9664
.9631
.9694
.9717
.9737
.9734
.9743 .. O O
.9753 *tt 3J
.9765 . ' • • , . ' * < Q S >
.Q771 - - • ; V ' " ' • ' - • . . • • - - • • - O 5 3 '
.,9754 O >
.9739 3> f
.9772 ,0-9
.19773 • • ' C* T*
.9731 yQ
.«73o - r" rn
'I?" '-^---.• ' : • • ' :' " ' " " • • - i- •" ^ ' <^ -" ;'- - "
..9725 ..:- .,_,,.,. . . . • . - . . . - . . . ,:.-, •;;;„.. . . . . . .
-.974.9" -^ • -:;;-" ' • "•'• • - '- -• ''"' ' • ' • - ' '•---'• ' -~- "• " •-
• *7>6..:^^;-. -i:.'---x;. • .'V ' . - . - ; - . .,.-••• r^-v>] -4^
 r.vs, •'.-"-•. :_ ..:-;- V .--•. , >^ ,"'.
|.T:???^ ;^ J^ ;;^ ::^l^ ^4^w£l^ N^
S^SS^ *^?^ *^.^'^ ."..i^ r^'r.'SS^V": •^ ri .il%M'i^ seT.^ -.»q'^ * j^ss»T<££Ki.i>^Sfof- -ki$*!-M'rt^«>v^S:"isl^ s:> '^jiB;Tii^-ji^-l»9rtii(!~-'A^A»;r' ' • ' - " - •- "•. - ":-• *• --Jv«'.V'. ""..-;r.--' .-jiftff . <y/-^ •
•^J '^^ 'X'^ ^IV"^-1 o\ "~ ' ."V.*"''*^--'"^ "•"' ." '-;; ."V^"-"^- :'£r • -jT*'".'-" .^ .v'"-^ -^;' ~~~:- "•..'•~''" *'.'.-• ./".':.•"' ••"-.,->-" ' '""• -:' -'•-?: '•"'•"'"•:.:. .4. •••""^ ' '-.- cv- ",-' "A i.--' • >'V -i-- -'"v^-- -.*;"' '-
;•:•..-'• . . ' • • - ••„..-. ' - '•'-•-'••.. .•.<;.' • . ' • • • .|^;.y.«,'-- '-*»•-• ^ .vy-~/v •'- ;/•_. -•--.- -. ^ .-^ .^ ..-tjte.:
-i^C':' FRAflE..' '-TIME .STRUT .TTfiv -.-t1~:i-'--
-',- . u NO^- ( J E C ) 1M POS I.* 1 : :i_: —
•J7? '^;^ si:.- v44-. j2t1r-9Sfe5-;>i1Sf2»26c7 ~"5r4"7..' • :;•;<•.
i-S*ii 1,- •• •J*Jt*"1 "*• 1 -A'R* '. ' 9^"' 1*1 'V Ri •"•'l!O9™1*"i»^ s' 'j.K £*Q * : '' '-C '^"1
. , " 47" 22. CIS .92.67 S4>.
. •;„••. " • v : .48 22.515. :9.2...66 -548.. -; -..
. - . ' • " . . 5C 23.515- . 92.. 65, 54g. . . -^
*' 51 24loi5 92.63 548.
j;--sr-;-- ^^ •- ••VsTo'i's ''^fci '"gVa^"*"^-
i ': " . - 5 4 25.515 92".62 548 . . .
" - ' 55 26.01,5 ' 92.61 548.
» •-• • 56 '26.-515-f-. .92.60 .••54,tiiv ' ':,••
£* ' 57 27.015 92.58 548.
fifj " 58 27 .515 .92 .58 548.
*; • 59 2P.015 92.57 548.
/|v>
 * 60 26.515 92.58 548.
• '.;.. •* 61 29.015 92.59 548.
• . " 62 29.515 92.58 548.
*' 63 30.015 92. S9 548.
'.. " 64 3C.515 92.58 546.
65 31.013 9Z.tO 548.
* 66 31.515 92.61 5" 8.
• (. '67 32. CIS. 92.62 548.
i : *.-• 66 32.515 92.64 548.
• • - . . ' » " • • 69' 33.015 92.65 548.
1C' - 70 33.515 92.67 548.
W-.iV- • V 71 34.015 92.70 548.
" 72 34.515 92.74 548.
r ( • - « - : • 73 35.015 92.77 548.
' » 74 35.515 92.79 548.
' . - ; . - 75 36.015 92.80 548.
•:&-., 76 36.515 92.31 548.
'• -fi.. -^ 77 37.015 92.83 54b.
3;^ C?r> - 78 37.515 92.84 548.
&fe^' 79 J 36. 015 92.83 548. ' -'-
««. •• - • • ' • 80 3.8.315 92.82 546.
rSa.^ -.-^ - 81 . 39,015 •••92.79 5*8. ....
i^ ife.82, -.: 3.9.-.515. 92.7.8. -546. ; -• I'.;.
^m^f^^r^^^^.^:'--.^^...-:r^
'^ •4tp3-kr .
;;
!
• 'i-5» ' -rf."-:
..... »--
,:f^ .
"•- '• '••-- '•:• '•• '• • • • • '"-.- •. •. ' Vi^ ?-"-i-:- • .-.. '* ' ' •'-•>':.': '•"•'. ' • • " ' ': . _ . ' ' • - ' ' " - - • J . '---•' -• -, ' . . ' . • • ' . . ' • " ;
'^•:^-:tf!^-' .•.;j..-"---"'-^:. -•-.-•':• •-.'^T>'''s«f<!;.v.~: •..-•„••»•.">.••• .:;•.•'•.?.• '•.•-"•••'•' ••••". '* i -•"• " :.:-' ; '.,-' •:'."'• '-- - ' '" '•••,•-. >- - -.iW-v--.""
..', ::':"^ : _:.;. - • " •'•-. • . • / • ' - :' \-:-f|v--.TeVj>lRATCl'«E''--IN . 'OfG^EcS RAN<INE n" " • " • ' . ' • - ' ' ' " • * • • • ' - ' • ' '^, =• ' " . ;
^yf^^^n ^ ^^^SSS^^&^^ '4^ :^%'^ - .^> ^ ^-Br^^S&i- ..fe- •• :
C -^^ *iui^ ^^^^^^ -^.^ 'C;'^  ;:;--: i- •:;,-. iv.^ - SH%^^V~ *L-;V --.;-:;: '^
^r ,..• ---^^•ni^ i^^ :v>?-::--' ""'.^ ^ :-.-f-";--;';- ;;-•-• " • • - - • 1 — ---•;•'••--.:•--• : • : • . - : - -
. . ; , . - • . : • 13?9i-199*V : - — . - • • • ; . / • - - - : . . ' • • • ' • , ' v - • - - • . - . . - • . -
> ..-: -*.X>. :;m7.;.19|6i-^ ;,; ,-:.:?,::-v,;; ;. , ,; : _ y v. , - ,, - •-...,-_-,, ; v - . • • . ' : •;•/ ,.,;•:: :-•-._ -• -- '.
v .^^ :^^ :^ m i^9||»-:>t--e:rK:.^  -•$••**'**& <7-- ^  ; .. ----v^. --^
 ;v -:-•..-
» " -"* • *- ^'" > ^ D ^ ^ -^ OQ7 '" • V-» . ' - ', ~, •> • • " - . ' . ' * • ' \>- ' • ' - • • ' • • • ' ' . . ' - . . .
• • ' ''", . (i-** ' " Io54» ATT-f • ; -_ ._ . _ . . . , . . - - . . '
• • - ^vV :v" '^f|jj3; . - • • • - . . . =•-. ;•....• = :• ' :-'.• •. A: • . - . • : : . - . _ • ,vr- -' /.-• - ..••-;-;.. , - • : - . '•• -
. 1844. 1993 . . - '
\ « 4 7 f ^OQA>.
1849. 1996. . .
• - • ' - '-' - 195?. 1996. . '- - ••
1'834. 1*93. - . . ' • : '
1856. 1993.
1658. 1994.
1862. 1997. ^30
1867. 25i>3. ~3. &J
1869. 2G03. Q «3!
. . . . 1872. 2000. V -5 -5
. r - . .,., . : .
 187.3. 19.95.' ' . • • - ' • v • ' • " - "" • ' ••• ' ' • • . - • • •
1875. 1991. • "'S S
1876. 199'J. ^ ??
1877. 1996. F m • •
1879. 1993. -Tj
. - .• - •:• 1890. 1992. . «< W
• isac. 1989. . .. '
^ . • -:.-- - j 1882. 1996. . . . . . . . •
' - • ' - • • " - • - . 1843. 1996. = • • - • - " ' . • . . --•• ' - ' - - ' ' • - ' . r - - • • • - ' - • ' • • • • •
•- - - . . 1834. 1995. . -:; - - . . - . . • -•;..
'-•' •••"
:
" ' ••* "1836. -19tt5^- '•'•. ' " •' ' • - • - ' • ""- '-; ' '" • - --1 : * "- ."• : "
. :i..-...-e-:l. -,-1887.' 1973..; ;•;...-.,, ,>....... :^;A;-,.^.,,:/. "^ •••'. -!c-4, •'.*:*.' =>: -i. ;.; '-..^.,.« -. -

-:
'C:> FRAME TIME STRUT
'- (SEC) IN
iSIEB
•c£|j*--
• 8"7
' .88
• 89
•''•"•"91"''" '
I^H
•.. 94
95
•. 96
97
5, 98
•r 99
•* ICO
t 1C1
_
" • 102 - -
•_ifia_
" 104
" 1C5
• 106
• 107
' 1C8
• 109'
- 110
• 112
' 113
• 114
- •'• 115
^L
sJtsi.
Sil?^
%r£££
fSSS'-
42.C1B
.4.2.515
A3jJ315_
44.015
**>J*fc
4i.515
4^C15"
Vfe.'SIS"
47. CIS
47.315
4P.01B
48.515
49.515
5C.OI5
50.515
51.C-15
51.515
52. C IS .
32.315
53.015
53.515
54.015
54.515
51.015
55.515
56.015
56,515
57.015
57.515
56.515
§fel*:j
92>7*
%\l\
'.:&•'&
92.58
_S2«ia
92.52
• *?>6C
92.46
92.4'5
92.44
92.44
92.43
92.44
92.44
92.44
92.44
92 .44
92. n5
92.46
92.47
92.49
92.51
92.52
92.53
92.54
92.56
92.53
92.61
92.61
92.64
92.64
92 . 67
92.67
,92.67
'tl^i^Ct^
*^ff?' £'"'.
-^"•^
• iit:
548,
^Sv*?f
548. : . .
54C. - '
54C.
549.
549.
549.
549. . . .
'549.
54V.
549.
S4<?.
549.
549.
549.
549.
549.
549. : •:
549. ,
549.
549.
549.
549. i. ,.
549. '-'
549.
•549. .-: 4
550. .;• ,~-
^550.;^-. '7
S-^S'S
'^•'S^i.
>:•'""•-;'- -.££
>:"••'•
. • ••- :
-> ::^ :^;
- i--'~ '..-.-;"
•*.
• • • - t
• - . - . Jf
;.:\ " - • ' .
;
.-' -.. ,"•;". •
"'• ::i .'.^i
«• -'--•"*
^xirf;?
T"-_r.v ,'. '^  'ir" :' ,-^o'Va"-"
7 ;;--x>?^;'-
1 A 3 R ,
••. c--, 1-9 JI.
. . . - / . . '•_.•';,:,'„-: l'90b. .-
v. ••-^^fej^/
;.jl-, , 1914. .
>::-.y 'tb----rW^
1920.
1 ° 2 1 1
1921.
1921.
19J2.
1924.
1924.
. ,';!.. 1925.
19»5.
..- . 1925.
1927.
"19'7.
1927.
- ' 1927.
• -. - . 1927.
'• -1927.
1927.
. . - • • ' .•~-:-'/"l928-.
--.'.; 19Z8.
. ..v, - :-• 1928.
.,L-^:^192^.
,l*O.|4ii7/1iV .'ij ^ V'.-Y"*-"*",^ ';- '.V.^ ' J- A»S"* .*ik' -•-*' ••*-:""''»*fi" ^ '-'-V . ",ii '—' ..^ ^""il^ -V..."- " • '.i/-, • • "*--iw , 1C- '-,*'•*•.'•••. . ' • ' " - . *-"^P it .- ' • ">-^« " •--»• .. . • '- '
4- n "A •a •^.*'^ i~«& . "l-'j«4 , • -j ' •"* - '- '-V-. — •-•'**'*'"?-Sii "••VL 1. ••'-«*1\'5-'-- rt «^- "•"" • " ^ ^ ' " 1 ** • - -^,~-- ' ,_ -~ ^ " "*"•* ... '•• • - - > - • * ; > . ' • -I.?83 » . • • . . • * : - • '.- ^, - ,i-;-. -.--.-. -*'.:.-,.'--« *:j^tf----.-r;- ••^••:.-. " • " . - . •••'.-•^ . . • - . . - • . • • • •'
19. Jl.-'' .•''..•-'•••'""'"••' •'•'••"•• •- •^.i,t-'.-^-:-,-i-/'-'--.-,j->-'--;-,':. ."-•-••.,."••-:-'.;.-...•'...• .--'-' .
1992.- "•". i ' . ' . ' . ' • "- " '" "•• '~ . "' • - -'
1993. '.-.
 :r^ -,-.v h.t .":v -. - • ;- -W^ ;;••.• -.:_/,;-.- . '• ; _ : ; ^ . - • - • : - ^ - /..• '
1992..^ , ,>.v> -^ ." :- . ..?- ---hv*::y -v •••''•••.'"; .^-;rv.-^-. :----'ivv- ....;-- .A-- -.. ' . . . • ' - •--.. •. - -
}Io^-' -%^K^ '^: ^ :.^ A^^fe-^ :^";v?y--:^ . ^fe •. V;r '^. ; " ^ - - ; ; ' -; ': "
199 5 ;>;•-•.." .V ' .;'• .. -.A- • •. ,;r. "; •: • -;i^ ; '^•••.-; ;-". • • • . - ' . • ' • . ; . • -. • ;- -v ' • : ••-... '
ill^'.':/"'?V^^-:-^:'"- -"i:^^^.'^'^ ^ " ' • " - • v V ' " - ; . ; > • - . y - . •
198J. . . - • ...' ' - . : . : . . .
197?. • '
19"'
1982V — - - ' ' ••• . . - ' ' \ "
1984.
1982. i O OV982. : -n 3?
198::. . . . T, g
1985. , , . __ I . O g
1984. ' . . - ' • •'- ..'. . - . - I ' ,0 t3
1982. • : C ^
1981. S* Q
1983. t- fd
198J. H ~
1977. • . . •< Cfl
1979. • _ - • ' - . _ _ ;.:-_ ; . _ • - .
1983.' - - . . . - .-:=', . • . . , - . • • • . - . . > • . . . . . r ' . . ' -
1984."' •"• •' ' ' •• -• ' ' -"v-:- '^x -. -,->-- •'.' --. • • - . - . .• . .
w?°r. •:- . ;-• •>.-;_ ,- • • A -:^ . , ^ ••^^-:-^ v^;. -• - • • v. • •1:^; . . ' . . - . • , -
-,.v
00
••• "- -? ,"-:• V.:'-.':-:-..;- . : . - - . -. - - ........... Vr ••' • :-- < :?-: ;- \ • • -~ r ' • ~: •• '.*r-*'-rr •-•«S..t..-. •.--.--.-.-.--- -•_••-•+*•- • -:.. ,"•• . • • - ; - • . • ."-.I'-.-- !?--„> -i-.;-..- •- : . . - . . • - - . .' ... ' • -•-.. ' '.:-•-
• FRAME
* NO.
* •:.. • * . . •fl',3*'.'.'
' "*** ' fi 4"
¥•• ••:•' 83
•'"•:."^
". <<P S tA )!
"iS^
- PT .. -."
CELL 2
i;p$'iA)v.:-;^r
•icJOjLi'- . --±.
T-"-^' •'• •iSit'X;? '^ T ""
" 88
" 89
90
91
" 9 2
" .93
= . 94
95
' -96
• 97
" 98
99
• 100
* 1C1
•• 102
" 103
- 1C 5
- 1Q6
• 107
." 108
» 109 '
' 110
- Ill
•>.. 112
- 113
- 115
- 116
•'117
"'':'• 116
>• 119
i^"
SWI^
994.5
994.9
994.9
"' 994 .6
993.4
993.4
993.4
993.4
993.4
993.4
993.4
993.4
993.4
993*4
993.9
993.8
993.4
994.0
993.8
993.9
. 993.4
993. A
993.4
993.4
993.4
993.7
993.4
•993.4
993.4
993.9
993.4
.993.8
;.»4s^ ^ ;
1000.6
ip-51.ii
1001.2 ;/-..A
1000.8 ' ':' ''"•'.
1COC.6
1(300,5
leoo.s : -
ICOQ.6
1C00.6
1 03 A. 6
1000.5
.ICJ^ aiL
ICO P. 6
JL£L£*,6_
l.CC-0-.b
lf'CO.6
103U.5
1C00.6
1CC0.6
1COC.6
1CCC.6
1CCC.5 :
HOC. 6
1C00.5
1COC.4
1000.6
1C00..6
1COG.6 . .
1COC.6
1000.6 ..:;;-.
1CQC.6
1000.6 "--".M
1000.5 fy :l
'. -fCH TT ' ":.-:-,-"^
r~- /^ •r^ '^a"'.-*''^ - '^ -
'..^ '.'.IJ'U:' ";>'"•;
~"' i pVo»i
&y [^
!":"?2Sr-
?R08E;. /: .T; bf"f" A C f.E M > : - E R A T;l) » £ " : : R ' A T ' J - 0 -"" •--'' ^'.""- " ' '
p.R.-|i'ft7 • ' -.•- ' ' . . : • - • • • ; • • . - r . . - . . . . . •
+ ^'*7,4i?-'**-',---i'*.:*"'>Sa*7*'-.'v;."-1~" -•• J. '"','<**.*' ^ T1-. ',«•• "*-'-- -' : .,.- -^ *"""1' ^; _ •>•-. '•_, . .ii .-.!:- : _ f" --f.- ? '^.-'i*,^;- '•*•. • ••; -i,*.^- •> •*.-'- >; -I/'" 'Tj-, :^ *i. "'
' a T'ilfl"'-'- ^ "'r. "'* ""'-'•' .-*. . ' . . ~"" •')." .V-*' • " **' -' - '-* ""-"•" % -"*-" • •"•^ •"' • '•- " ' ""^1f"-'-\ *•" - '^'.. • • - ' ' • - "' . **rs-- "., . ' - * • " ' - " , ' "~
• "-F * W- ' " . - . . * ' ' - "- ' J ~ ' " . ' - - • : r. - _l - . . - - . . - - • t,p- . . _ • _ . - ' r*'j* .. t ' - - • • •'
•"'
;
"'
t
'|?|f-J* -X--T:— m2j^ 97^-:*r^-,--y- ,>, •^-^.•..-^, -K
 ;- ,?:r, ;? :^ . , -_.- . -..- .,._.. .,-. . , ._.. . ^ - ,,, .... ..
2C33. .... -•
2C33.
- - . • • 2C33. . :" .. . ;
:-";:?^:';'-^ff"
2t36.
-.•:'". 2C35. *~ -
2034.
.2033.
2C33.
2C32.
2033.
2031.
2C33.
2C31.
2(31,.
2'J29.
2029.
2029.
2C29.
2C32.
2C33.
.2033.
2C3P.
'2033. ••: •-
2032. -••- :
2032.
•••'.- --21'32. -'-i., '
,;.;• .- 2032.. r : - \ ^
• ' • • .9354
i ..9-33}
fe;-; .93.3A:,-
! .9401
f°4ii
i .9424
i .343.7
.9442
.9447
,9450
.9434
.9455
.9459
.9463
.3471
.9474
.9482
.943b
.9490
.9496
.9494
.9439
.9433
.9492
.9491
.9497
.9487
.9487
1 .9494
Q f l ' i 1 1 ' . ' " ' . i , ' • ' . . * • ' - ' - ' • - -
• v v 3 A ~ - • " -•••" - , . - • . . • - • > . - - • • ; . ' ' - • • , " *
.Ciji23 ' " ; " • - " • • • • • • - . • "
•'gJ-fl-a'Tv''"-' '"-'•''" • :"" • • • ' '^ ': ' " • ' "."•' ' '" ' ' ' ' ' ' - • • - ' - ' ' - ' • '• - " :
• , i - . • . . •.q.i . , , _ - - . - _. ^ . _. _. , L -. ,-_ • • ' . . ' : . . , . ' j . . • .
. 67?V;'.~"'''^ ' " • ' • "" ' - '.r-' vjf.--'.--*-.-^- -•<-";•-..•:«•.. - • :.-•>.-*••>.•. - - ••
.9797 • • ; • _- . • ; • • - ; ;- "':• •" •••:-• - . , ; ' - f --•'-. • • ' . " "
.97>'* -V •-'.• '~'" •'" • ' '•- .'-'•' :" ' " . • " • - - • " - / . . - • • ' -' ' • . '• . - ' ' •
,97^6 ' " • • ' . "
.9762
.9732
,07,4.1
.9761
.97i4
.<J749
.9748
.9754
.9745
.9746
.97*2 , • .
.9734 ' • • - . - ' - - . • • " . •
.9733
.9766
.9754
.9753
.9742
.0779
.9736 . • ' • • . . • _ •
.9734 . - . - • • • •.••.•,.:•• • ' "• • " : • - ' - - - ' • - - . • - - - • • ~-:- ' ' • ' - ' '
.•973B • - ~ ' . • ' • . - : • . • - • -
.9764 :-S: •••-••:• • • - . • - -- - -v f ' " ' * • • ' ' ' • ' ' r*- .- ' . - " • . • = .
•
9
^^ywC:- -V;";:.-. ^;- :-'^ ..-^-ev^^^v/^^a :; ;'-,^
"¥&K. ~&^-'~:^.T*^^-:- »i"
•^/'y-J&.X^i^rvV-'. ' • " ' . ' . • . ' • "':i •*'*"',.-v-': V' '.- '•,- '.-' • v'-''.-.-.!-•';-.••.;- //.i\J-w'.X"£';:- \~~Z/. •'•.'.?.'.x!^ '.: V-?V.'->v.-:-U,f-. --V'V -. • •- :-;.;..
"V- V ;^.;- Try"-•'•'• . •'. • •;:-•*••• •'^.- • ' • - -
 : •'. .' -
:
' .- • ' • > • . - :• > •-/>•• • • - • ' • . • • . - • : -—• . - ;- ' • • . ' • -V •'• . "r ' " ' ' '•"
.-•<-:": v':-^ ''r:H-'^ '?t^:'::'^ 'x': '^^ :-: '^^ -y'^  ••'! ••''•'-V^:. .' • ••. -'
• TIME STRUT TTi;
NO. :(SECJ ..IK "POS Ul.SEC I
TStf 2*4- .*•*•-
- • •-. . •-',; T£«?..£«A-TURE" IN O E G R E t S R A N K I N E
. T C i - TC^.---"..-.-.-.•..-.-.^ .V - - - - ' • ' - • : - , - • . -j,: - ' • . • . •_ . : ; . .
it. ^ <r -vT^i,
127 62. CIS <i?.fe
123
129
62.515
63.015
55C.
5?C.
- 130
" 131
62.51-5 -92. 6 1 55C.
C?'.£3 ate.
"•"..132' .-
" 133
6*. -SIS'
65.015
"92*62 -•. •
65.515
.;*. •
135
92.59 .-35C.
92. S9 55fc.
136 . 66.515 92.40 55C. .
^8.76 55C.
193<r. 1996.
Iq96.
1936. 1993.
v*>
i937:i.."-li54'a',-"-" >-•
• • . - < _ - -
1938. 1936.
-1939. 1*98?
 t
193d. 198d.
i. 198».
1939. 1975.
193d. 1956.
'
•'«A~-->-"C".AU-*,-• •"
.•^II^ SII^ ^ ~i? •& .':' :: ^ -^TrW-f:^ W:- •*
••^ ffr-.-;:;%-Oj&..- •••rtfrT-jgjiAlrfefo^^ -HnppgTT- Fm''Q-;X:n Ip. *** PasilKTMAgy PAT A"*«« '-' :\= ' ...'>• 7
"" "" "" '" ' ' ..... "" " "*""" ....... " ....... """^ " ' '"!&a&p$ !^^ ?^
^syppif^ Q^
'^ '"^•fe i^D*'" '^.'.'.'••-•'-"'•' . "V-:->* ••" ••'--•-- -^;'- " -: ...*- -••• .'-.;: .',.'-.'-.S *..-.':.* ^:—-"'.,-•-•-"-•:•'r".;:^/ • • - • - . > . .; *• . . • ." j . ' ' - ' - - --sr- ~~f' .."--• :-
- . "C 7 - 'S~' ''j."§^ "^ " " - i ' •;'•'..- :^'^..v - •"--.-*:-. ," •'•..--" .-.>—^-^'-g:-^.;-^...;.. .. v. -...^ .*. .- '-./.. ;. - ^- -• . -..--.-.„... ^ -- .^.^ -l '-^>-.- .-
;&&^-:j
'
r
- > <
r
V *'"
C
••-.-Vf/-.= •»•','«i~#i''^''-vy"'"':'•"' .-:^%»;S-/
FRA.HE " -,~:pTv:'-.''r,p'j; "3";:; -••!."' >f.Hv-,,-T'T'.".•':: -;~'-.;.•J-'iU':•"-'••-•";.' •?«•i NO;.•'••• ""'• ' - V - - - - C 6 L L 2-' • :• :; . • •VP ,MjagG»)- "•'••_•-".; '" : ; ' -'" A L T E « P ^E « A t;:U;«-E .» AT I 0
*:-:j^  (p$$0^?£M'-ff£*->
lf^-f^^9^^^SSi^K^-i
. > ^ t-;, -"VV9iC ^ i^ ri^ :^ .^-l
;"'••• Ijj:S---.' .'-.A i^gj'. 4' 3%0;b ;^fcjj!h.r "
'
:
"-
:ll|'--' ." '9<^*4^9ev|vV•-; "
127 994.0 1C00.6
993.8
_29J.
130
_131-
993.4
S-':j;jjg:5j?tr^ .-:: ''v^;^-:^f^-^ffi44--'t'^ ya i^^ -''^ ^;'^
•j-'% '^;V.,2^3^ ;^.^ :v:u;^ jj;;2^Sfe5 i^- ;^§'I;^ 3'-S' ••;.^ ^?r;^ *:i-;j^  ^ ''r-ri7 '^?*'.^ ^^^"T-
• P A > Q • -^ - . ; • ; Q *>'-3 "'I - '' • 'O •! i "^ ' • • - , - - . - .' • . . .
^ V ^ r ^ * f . iL— i f J> j3 J J-L _- • T P C / - •- .'- ' ~- ' ." '" -- • • • -_ -
•.•95JV-.-:.
.9548
..9552
C/l
© :
A
132
JL13-
993.6 1000.6
135
993.4 1CCC.6
JOOC.6
136 993.7 It
993.8 1000.6
993.4 1000,6.
139 993.7 lCPf.6
2628. •' .9555
2026. .9563
_-.9573
.9572 .9756
-Q^7?
140
141
993.4 1CC0.6
994. C 1CCC.6
,9576 .9574
1COC.3 C.CC 0.00 ,837 ,935
12.
AVERAGE TEHPESATURE IN 12 IN.OIA., 13 IN.DIA., 24 IN.OIA., 30 IN.OIA.» 36 IN.DIA.. CORE.
...' C.OOO 0.009 .979 S^.62 .967
- "' * "• - "M--, • -.' .•-;.'• - -.*-..-w?'. ~
U;_ '^".'.'-T/^i^'r-'.^  "•tsssJCT^ V^ '" '—"#'•- ^ "•*.'. *."'-
- . ' - >.. - " : . - -v ' ' • . " ' .
i^ ^ ' " " " " ' • " • - • - : T - - - :
i^ BfesSffidjgSS
1:»,C^
• >/fS":
• -.. . ' TV.,*
'-¥>&$£
-^*>sli
?K3$*&
i^fel
•§JS>
..'•• •:,<•:*.
:*t. -• :.?•; .:•
• F R A M E
.- NO.
siif*;-'-'3fiv';'..:3v
*&^J!«&^^
'^ 8 -^:&S«%^S^^ ^^^^V^^^^s-:;. :J>fe
^w^v;^ ^*? ,^.^ ;?^^- > .^^ ? :^^ ,'' -" ••; ,^ -'?^?7:^ r •^^^ i^S -^^ ^^^^^^ -^;^ .^ --:. •v^-.^i^.-ii^er^rr.-'.-.^^
W :W*T:JDf|4.C'--*cl<OI«*0>Me5-:-4NO S-P3CS' -4b«t^«rR-ATiaN----AMeS-"H.i.S.PlftCS<£S»t-r«r^mi^T.f -Wrn' Cil'ff." *** PR?! t H T N i B V ilATl" *iiV^"' ' .-
:-:^;V^K-:-~ Vj^rs^T'i-, ; " • * ' • .^ 3£?:". •..-•" . ."
.cO'V^i-JG - ' . ' •<-• , .'->-'. ^ :.:C.--
• - T I M E - S T R U T " , TTR:-> ' . • '•(seo IN pas' m • ' '•!
*ilriii^ ::SKS ?^&^^^*^-* '^5 ."5^3v :--i,
,*•- '>rfjJ4r. «4-.-ftl:^-f';i»...W::-.^*.a-«>i-.f:"r-.
,£ ';^ f^**f f^f'f ' ijg?- ^
"• :•• 8
'* 9
V 10,
» 11.
'M -J3
° 14
- 1 5
- ~ 16
" 17
" 18
19
- 20
» 21
•<• 2.515- 47,. 5 3 543'i > -
3. CIS 47.57 St'i.'
'••^J7Qii""toSI''- niL''-"'
"''-^S^^S'i^l^-Sff^''^1
.5.515 .9.0.47 543V
fc>0l5"-. 93:'.51 .543V" v'~ »
^f--;
•c/:'--. :•--.•-v;.r^ •.*- * • • ..-.
:>>-.">. a-.\ ••
/''.'.'•?:' ••:
•*•"•.—"•--,•-. •••
' " ; • : ; -•
."•"^v -V'<:^.
' •fcv615""'90'.S2 - 542V- r-"i/- " -
7. CIS- 95.52 543. !i
. 7.515 90.51 543. / i
8.015 90.51 54?. j
8.515 90.48 543.
9.015 . 90.43 543.
• ' -'•' • -••. .. . ' ' ""'"
JilJ"""". '•".-'.:' T-V
'*?•'••*- *i£---*:'f '•'•£•-.,-
- • ' - • . •• -.'..--..•.-.-., 54'3.
L . • - . - • : .,'^.-: -, -W5V3'.
.-•-: '•f--*^-:~^'S*|»
- • • ' • . " " • • H l \
' - .. ,;; 563'i
-• •'..*• :_>•".-• •"'
 67g;i
,. ' 7i6.
•'": : ' - ' ,"" ' ' 774.
• • ' • ' . ' - '
:
' - ' ' • • • •82V.
S75.
925.
975.
1-J24.
- - ' 1371.
>; "iiM--^ .^;;^  :^:^ I^^^fe^-J^^-^;'ir^5^^*i'^ '^T^^^ '•"r.'^ '.A. '=*." ;-:.r , S^Sr^Ii^l^s^f^JiTv ^
•
:
- : - •::;^ ;^o:;::;f5 ;^|^ /?g^ %y,^  •• •"••..^ • ^ ';'C? .;" -.,g^ .•-;.
--._ v-i-ii-.k.-.'--. .-.--..: -. .J".-.:J': .'.-.• --' - ' • ; • " • - , . ' , . • .• . :" • - ' ' • - - . :- >• • '•->"•" '"'""•V
^ " , "^ - • r • i ' . . ' ' - » • .. . . - - - ' • - , • - . •«»-*• 1 '• - -
-/.'-• ,;'T' tCTPEIATpgc ' tflN "OEiS^EE'S • R 'ANKtNc . -
r^'f^'^'".'-'--^'-:' !,irt/-%.i*i's!:..--?r5; .^^ i".: •-.:;. ^nr'1 . •:; ....
 /.:;.;-V'^ ::", '' -r-;r~--,-, -••"?"
v'^tffi- -•-'<*i--->^^^~^«.v^i-J^^::-1:.?r:.-v./.r^:'t-.--<!- •:'• -:---J .•,-..- ,r;. 'I- ;-^--s:.- '.A-;..^
T e> " • - -.— I-- '-. •„,••-*-,. — '> %*•!•• '.j. A"i-T-''"I*"^y -".i,"5- r'*," . . - • • * » . • ' j. '-', ^"'- " * :v' •'':-• •"..>»' -"-^ -. •
v^s^svv-j.^- ^-^^v:;;;-'^ iv^: .^v^,^^;"^^'^'" -. •• ' ""' .~ -..""£';f-\i&...* .. .•>--v-
" ". ^SfSi. ' ' •--" ':*"•" -*:• **. -^ ?/~>-^-.*V-*r- ^-^\-'".'--^-''-v-75-(^"/'/v"'-;'*--v-'-r' "" , ' • - . - ' - .- . I • '--' -1-" -•'..-•: "*^ '', -'-"-" ',-IX7^ " : • ; : • • ,
-; .-JB: /-- ""T^'^T '.,->- ..r, ^-- rV.=^-vcu r t^yi^ '-!'--*'V ;•--'.> ^ "^>^; ^iu.- '•" ^ ?«'"^^-i- •'. '-•*«-- . •' ^ . 'v " ,~.j; - - • - . - -^^ ' '• '• '
545. • . : - , . . ' .:... ">•.. •:'' : i-Ji y- . . - • • • • : . • • • < • • • • : • • * • • • • • . • • . . . " . : - • '
s«,7, ' " • ' • • : • . . . . . . .
•
:
'ii47; ." ^  ' ' -""."';'. ' "" ••" . . •" :-,: •: •, .• . "•. . • .'. •;•
r
*i31vl. ^'^.'>™''^."**'^ :~'.'fc*r. '-.^vV^i* ' ~*y*--^-"~<5~'..-.*™~.', '* & ,^-~ .^ -t:'^ L-^^*1'1? " -^ -- - ' ~-. "^ '^ 'vA'.'. ' "T ''-'. -'^ ?'."* "^ •"v .^ -jJ- - ' .*- - ;
, >- - ' v~- ~-'^. - -•*— . s, - -. -^.- "•'•'. "•••':'•. *';''*""'* • -_ ••. '~ ' '••"' •' . " • • ' '• : -'•"•' ' ''' '•'".;-•
15,32. . - .• ' • ' • • • ' : • . . ..---- :"'-;- •.'.' y ; . • ••• .-;-- . . . > • . - , • ' . • . • .
- ;to'5. • , . " ' : ' . , . " . . • • : ; . . : , . . . . • : • . - ' - - . . ,"-'y": •"•' -7" .• -. . .-,.-.^ . • . . . - • • ':-...
170s! ' ' • '"•" '"'~ ' " • ' . . ' ; ""' ' " • • .
173J.
178J.
1 S-l J . . . . - • ., - • . .
22
23
9.515
1C.015
90.45
93.39
543.
543.
24
25
1C.515
11.015
90.32
1117.
1161.
1324.
1333.
1842.
1242.
26
27
11.515 90.24 543.
12.015. 9C.24 543.
28
29'
12.515
13.015
90.22
90.20
543.
543.
_*.
6?
30
31
13.515
14.019
9C.21
90.20
543.
543.
32
33
14.515
IT.OIS
90.21
90.25
543.
545.
34 15.515 90.26 543.
1273.
1313.
1355.
1857.
1345.
1375.
1857.
1858.
, 1433.
1»?9.
186J.
18S8.
1453.
1475.
1851
1862
1496. 1863
•: 33
••;*• 36
1^ 39
?:- 40
^%-:
lc.015
. .16.515
17.015
17.515
, .718^015
.^.ae.515
93.31
90.31
93.34
90.34
.-90.3S
90.34
-$:&'
543. ' . II
. 543. • •• i
543. •'. I
'*3f. -r:l.-..
•543.. •• --|)..:
543. - -•!! .'
543. -Tv^-fl =»-
-^?^-|^
t-*_~
— -N b*;
;:r
^
1514.
1531.
1547.
.--.. • •-• ... .,1561.
-.., -..:: .-:-r ..- "137*.-
. .- -•— • ' 15d7.
;. ...;;,. . - - - ,&•->• . "-1599.
^"•.-'VtU^:...,A6l°V
1862.
1864.
1862. r . - .
1862. . ;.- . . .
va'6 &;••--•• •-• • ,-::, "•••"•• •'-• '" •.'..., - ;-•••• ? - • . • - • • • • .-.
1863-. • * • • • • . ; , ' . . • . . . .
186J^ - -• -.. - ' : ' - • - ~> . ^ '•'. >:«.;. ••'•:-..:-- .--.: ? * - - - • . •. -• - -•'--. -J- -^•: , '
..- .^-s-/- •-.-;:?.' ;";";•:.':,!"•' ' .;^ '.'irC ^l^'^^^fi-^'T^-fr^'"^'." ^.-"-^^^ .''"K7.':.r:''''^' "'"---".',' ..' .-;.-
'-^-
:J'''''':- • ' • • -•••.'• • . " • '
.
'•'•,*• .\.'\ •%• **™-V ;* •'•vV "i^ " t- . i, .-. - ••• .;"4,*i-j "•*. iy. • , - . *• • . . - • * " ' - '• -iv-: ..'•;/ • '..-- • ~ ' . . .- •/ - - •••fr*, i^, • * c";:r-"1- • v'~ -. i . .,.• -T-- --- •—•"•*"-;~ •*—7 - ,- • • ••.-: lTi * •• ., "
itf1 •"'" V^CT f. ..^ "'-;'-!-"'*; >i*- i''*'<.*"..'v-.'.- •" ^ "•••iJj.Si' " -^"'.'fc^**?^""' -.". X r-jf -" ''"'•* •* "'--1'* ' '-.TrlY"...^ '- r0 -'""-, LJ-~S'\".' <-'~^~:/^"'-"^~^'ip«--->"3- ',-• v^*-;'-''--'--"""?: "-•'"' •. *~:~.\\" • "• .-" *-*• ". *' '' •"•"•CT""".* *" V^-'"?"^.*" I' ' " ' . " " ' , - ' - • • •
.•V.'-.r-ji?^
" " 7
." ~,8
9
•-v-'i-o
11
'-*'
;
 13
»•-... .1-4
"• 16.-
17
18
19
..
 2o
? 21
"-- 22
23'
- 2V
- 25
- 26
'-. 28,
» 29
»^- 30
,^,..32
•&-S :
;^: 37
i^iJJ.
v^tj'
:^:^Wif
99'5'.B
«95..6
995.6
^JR!
•• "•'-,' ,"^ 9,7^ -9
'•"""999-.7
. >'W;'7
999.2
999.2
999.0
999.0
999.0
999.0
9 9 8'. 8'
998.4
998.4
997.6
998.1
998.2
998,1
998.2
"998.4
.998 .6
998.3
998.1
998.2
998.0
997» 9
...,,;99'8>1_
;;-.99.8.2
a^ei-'fi^v^Ji^-r'.-r'
1COC
JCDf
"voci
1C04
:
 1.00 ^
1'00-A
1004
1C64
15)C4
1003
1003
1C03
IC02
1C02
1002
1002
•1C02
1C02
iCC£
1002
1002
1C02
1CC2
ICC 2
IOC 2
1C02
-1C02
1002
10C2
1002
t
1
1
•
0
#
*
•
f
•
f
•
•
•
•
•
t
•
f
•
f
•
f
•
•
2:...- <.--.':5''i :• .-,
a : ;
e:^:'^ '^
7'"
1
* ' J "i.1- • • - » " ' -• • . '
.
-If. -..Mr '.;",9V'-;..'";y-.i.;'.''
&''':""r 'v-
4 - }• -
1 I
A •-.-.•.!• 4 "• '" '
o ""• T
3 • • ' • !
5 !
5 i
5 , - ; •
4 . j
3 •;•(
5 . ,; . , ..
5 ...>:-»-"•
5 • ,i
5 '."'I' '
5 • '"'i-i
4 • ; "|-
3' .,,-4 '
*'-'A- . - • . - •
5 ... ":.:! . ..
""1; T»5;9i" "-"'"-'"-'?•
19S7. - . - . .
.-195V. -v"^::
.:i95-2:.',--,-.^ ';'
1951." '•-' . .- .- .-
•'iSJ?-^ '^
K'":!???
: .27ao
I.. .278!i
I-?!!"'
" • •
••
'"•
ri
194'9. '. „•';? I.1'- ii'..-. .372* ' .
i d A g, • • . . '"-,'',*
1 G i 7 * '
"?£.'
I Q & S ; •«...-* -
194 S.
19*r!
1940.
I93<.. .:..
1940.
1939. :
1939. ^. -
194C. ":"
1939. ,;fe .
1941. -.-,
1940*
194C. i'V,
19 4 C. ' '*?• '
194i.V--."*^'"
1939. ;. -;f,;;v.:
•"':J«L
• .5. ;5
' .5512
.5749
.6194
16773
.6933
: .7236
.7366"
••: .7492
. 7432
.77S8
.7823
.7892
.7971
: .8045
'•• .8115
,- .8133
•: .8242
•
•
4
•
•
•
A
•
•
•
•'
A
•
•
t
»
•
-•
•
•
'fT-tiS?*-'-*?^' ^ -' ' •^•^;V;-"r" r"" f- *"."-% :^ : ' - ' - ' - ' - " " " ; " ' -. • ' ' :.--. • - * • - ' • "
•7-7 **:-' "'•' . - • * • " ' - - . • • " . " -j m ; - - • - . . - • ; < : - , - - . . - v - . . - • • . - •
:47Hy---'^.r/-;-;^-^ rv^-^y^^^--:--- - • ' :- • -- - • ; • • - "
^^^^r^--^>^^ •;- -r '.••• ;--- ^ -:--. ;•
78.S-1 ".'">•.'-:._;. •.;••"•• '..\ - " ...-.-" :..••. : ' _• ••--• .• . - ; . • • » • . . " . - . ' • ' . . " •' •
a2-5'4- -*,-;. -i ' . : - ' " - . . . :• • - - . : - • . -i-'i.' . ••••• u-.-v- - •>... , ... :..•-• >. •• . • -.. - • " : . -• • .• , •/. . . . ,- ,
8'5'2'7'vr '.*'• : , : • - - . • • • ' • • • ' ;;; • • • - • • ; : - ,:• -:T r-
8757
3934. . -
 :
9H3 .
9389
9443 Q Q
9494 Tl 50
»53'6 gg
9566 ^ ^9575 Qg
9575 . . 50' r°
9585 - _
9593 . - ' , - - - . .-.-• /. . . - ; . - . . . - • ' ¥ • £9:577 . - : . - • "V . ' - • • : • . - C > : - .
9595 »_• . ..- . : , . : • • • . r" m
^534- . " - . ' . - • ' . 3 .._
9603 . • . =^ CS
9611
9597 " "
9 3.9 4^, ..-:-'- -.,-.. . ' : • - • . • - " - • ; ' • i • .:•' • . : , • - • . . . . • • . . • • . •
9-6£i :-i^.^ • • - - - - - - • • • - ' ' • - • ' • • ' —•:• ' •• ' • •"- • - ' • ' '.
'^ '.l^ ^^k-'-.- :- .-:* :- *. « • ; • - , . ••.^ '-••.•-^" - • .>- • - --:-v •:•' :-• ' :.' - • - • . - . .
j^^Afei^ '^S.f.iofr^f^^.-f .rfcjif^v ./ i^ «^^1s :^V^ • f8336-^ •9H7^!%-ih'^  - ; . ^ - ' - -'»:: ^-•v •;•;••' 4 '^- -^- l^ ;""-"^ j^-^ .."'':.-'-" -^ ..^^ /-. • ' • • • . „ . ••' -v .
^^ Si%P
Hgj
':%£&-,
<-*;-St;-
»
^
:$-'~'S&i'^ ::
^4fcgssfe
: ."..iri.>>~.;Vi;^ 5;''v
-=;^ '-S f^i*K
- .^ .y,, .^
;^-:;';l;-;^
i^ "-€ **':
... ' r> - V f^rJP.- ;."' "-.'_ ^. -; ' • ' . ' * * • . . „ " .-J't!-'*. -;*"*•* .';-' -"" i-." ' . •" r • ' "-"-:-"".•- -N." ' ;"/ ".* - . . - ' * . " " ' ' ""•
'"*":>•",,'-• ''T&i^ -'/';. ,-.V"-s • ' " ; • - • > . • ' •• • •'•" ' •- : '^'-' ." i - - - - ->-w '•^•~f..~- ..••:,- •- " .' '--'-' .' •• '
"Jt =if^ i f-j*a%- "*- '• " r . ' . • - ' . - - ' . - " - - " ' . A ' i ' . "
- ^--:— v -^-..._ . - . - , .
s
*Jr
ft
*.~ , .',vi r ».)£ j"Vv?j.< '
f •"-*-; *;r4;^*-*''
i«£l££i2e
^ftffiS
rv. "" .
«<*--•. i*-*,*.-fcS. •,«.,
"".rj.L'J-v.'s' - r ! .
^M^^MUW^Kbi«^K&ai?.>^/^^:'.>^;^^^Wfr**^ja;iS.. v,i
ji^ .^-^ *p?fe:^  --/,:^
S^c"^
.'CiS^^^^Sg& r^*'' -^
T ''7ir^r.W.1"-''^ a;_'^ r...,'KS'-
.^iStcf "4^ ^ ^i^r^f < Vfe?f Tiw^
'J/'^:£^>^^^^^
'- ~ •' "^^'- v ^  -.•.' ^ . • • • • - " . £:'^.-^; ^ c. ; .-:?? -.. ;. ^ -. y^ : ,r. . -" - ._•- .» ._; .'-x.. ;, ...•T:>v>ji.:r -^•t5.''"--"^-"^
..-•:.«,''•-•'•-, J-''' V^^7-^- "." ' ••."-'-V-^..'^, ,-V ^;^.':v* r-5^*- " ', "- l'-^: i •' •'".-• ' :••'; .'.;!^"'\- :". '-'.
i~.:~ .'~!ZSjiifi'. '**'- 'r~:.«§!r"I.i!S/.:."S.-'™"'.'';-5i-'.'':«»;jfeSS_.-. .i,r-:^; i^^fei^^JisSrt"^'*" =3!: -"~<.i.v- i* .^_- ._J.'>.;vSS"»X",i'«.','4-; -3?
-5 aP'i^i-Si^
 L"cisJiTP'B unffi^ff Fj;5;Lfi 'C*tIF« **'* PRELIMTi'lARIf D A T A "^* •- J ' "-•'- '•
7;.Ti5",M#rMi^-r'iWfe»rt' -.'/rpftnas' • i*iR'in"~'-"vT- ' " . - " • " • ' : " " " . ' • - . .. '::.-"* 7..-' "^ :.;C ' bnu'-;' ' «'/i
^'fcrv£'--'^^^ ;";;^>;:%^ -^Hfe^^
? '. "ix^, X*^-,."*,v *
•C .' FRAME'
. :.'••"': NOV.
^'feta
MIME •
(SEC.) . .
*~ '•'•' !,-.;>
S T R U T ' 1
IN PCS
TTR -.-:f .•-.( R > ; • . • : : :
•£ ^ Sffiia^' WS^wS^^S^SajSSWl^Mt®-^9?:lfellife-S
•'. " 47
- ' ; • - '" •- «8
• ,.f '• w
? 2. 31,5 90.28
<t2:.S'157 9CV3C
23.015 93.31
1*2! ' -
5.43. - . • . : -
543. :
• ' " • ' • ' • ' ! • ' , ' |? ""Sf'JSif tS^T^"
;• " • : * • » .'"' 53
" T -' ' 55
.'..V,:-n .. 56
•* - '• 57
, '.- " 58
• • i ' 59
» 60
-••••" Ul ' " 61
CO • 62
A » 63
• •
/
» • 64
• 65
• 66
•r-'yt.- 67
'• ~« ,63,
•':.,,'•-•"'' 69
'5,L S« . 70
;••• \-:i -.' '71
"^C'-V- *' 73
,. .«- . . 7*
"' , - . ' - • . ? -*• 75
l-'W- .-76
r^ "?..' 77
v'^^-W'
;rr ,££;•«. ;/; 80
^Jlfei«^
'vi.iii^ 'vi.siSv" '"^
' -8 •'^ Vi^ St&VK*'^&p|£>>!?7i2.p%E:<p{
 r
' 25.o'l5
'25". 515
26.C-15,
- 26.515
27.015
27.515
28.015
26.515
29V015
25.915
3C.G15
3C.515
31. CIS
31.515
32.015
32.515
33.015
33.515
" 34.015
34.515
35.015
35.515
36.013
. 36.515
37.015
37.515
36.515
|^ S??v
1^ ^
Wifc
' ' 90 . 3"a-'
90.45
90.46
90.. 4.8
95.51
90.50
90.48
93.49
9-J-.42
90.38
9G.34
90.29
90.24
90.21
• 90.18
90.17
90.57
90.18
90.19
90.23
90.24
90.29
90.30
90.32
90.34
90,33
93.34
-i9?!^
':jp!'VT=v,'w
v^^^?>
' •54'a!':''s?" "'
.542.- :- . '
..' 543. ' ...
•-.5-43:. :" '
543.
543.
54'.
343.
•543. • - ' • • ^
542.
543.
542.
543.
343.
5*3.
543.
543.
543.
543. '
•>''^rM"-'I':--': -;•::;-."• " .^•-. "•''•"' " H:::;V
' ' ' ' . - _ - - - . " l.'-~ • . Tq v
J.i'' J.'^ '^ -~ .^"'. j'VipMLxV* '^^ '*;",*1'11." — -^ '.-.*• •-. ' "^ •* -.. -•*•".
^Stfe^^^lllf
" ' • . !_ ••-•'' • • • • - - ' -1654!
• -.. •••:::
• / ... ,i.; «V
-M- \j^'-^^^^;^":::^r;:r>../''.-;:.^--;''-, •'r"^r"w:': ..•?"•-••. :-.:'-'-: -H-s.v.
C,..; . . . -.TifierRATURS^IM;':;. QEGREE'S- R A N K I N E ";- • • .. .. .' • . . - , . • . . , . . - .
:
' "TC" ' i'' " - -'"'r. *•'- • * •'. * -' - '•-.. ' '•- " * ' ' • . . ' . ' - ' • ' •• - '".'.''
-£%'*•;•" ; ^ ^^-S '^'^ i;^ ^^*S :^i</^  >.= .^X"-V,->~Cl/^ v.^ 7i^ S:!.'''- ': '^ ^S 'v.L : :.^ ri^
* 1. 8-fi1*} * '*""'*. . "»i '"- — •" ^* ;.-^i^;- *• . .*:«'-v " :i-"v •— vi-. -•• •j* ; ----,;--t.'" ,••-...-.-' -. -*> •' .- ...— - , ,^**-* -r-"*- *— yV"--«^- •:--••>-
-,J<j''jT- •"• ' ,*W -li- • •«•"•• -.-.•Vfc"**"** i^iW ",Jw:---?ft'1' v* v*1"— — -"a
 1«-v^-'
1-
*^--'- . i •- ' "r ' • .'. *"" *i - -' " "-*»i ~ "<:« •i-'* .'f'~v* •'< -' . ,38lf ^ fe ^ ^^^^? -^:?^3^v.^ i^ -:;i:^ : -;^ ^^^&;-« ;^:? :.-'^ :
IS'tidi . ' '" "-.--- '•'•-;•'.• "- v~'! V""7'" ;'"' '""'• . v :•" • • • • - . ' • . - : - • ^ -f - .;'••''.• -•' . •
" "•"••^•~T-" .-'•jSi1' i"a'-: • ' ' • • ' " ' • ' '^ 'B'' ^ ""- •-• ;-^v-- / :- '•"' .'• ' - .~: : '""':• • •-'• ' • • ' • * . • ; • ' " > • : • ' • - ' • ' •
;.:^^v-.Vi-,i673. >"*:«•--•:'. *'A ^ : ' : :^g •y-v.'v.';::^ •-..-.'.,;• • . ' • • . / ; -;. . ' , ' . - •- :./-;^  _•;
i^:--p?ftf!«-^d;^^ir^- |^|;r68.is;*j^^^
-— ^•'.:V-- . r;.^ ':^- > -,'5g*« illl'
i;-/'v:-v%-SS ^ :"^-^- :^-.-t- • : ' • : ' " . - : • ' : ; ;.':;... ?."•'. ' - ' - • '". ' .•• '-
•'-*•"::'.<•. :y"^;.:'"l705.
1713.
i 7 ; 7 .
1721.
i 1728.
1731.
t } 7?5.
'.';.
543. . | .,„,
5<.3. • !i : -:-:•.
543.
543.
543. • ,
543.
543.
 w -,i543." ••;;*
543. - -.;•
543V - • ' • • >
•J?*.3V:J- ^
^ . .- :•
•
 av
 j.
1736.
1739.
1740.
1742.
.... ..;-,, .,:.. 1743.
"-" '""•'- • ' •'•" ' 1746.
1747.
1750.
1751.
1753.
~ 1754.
;
 ' 1757.
! •:.:•• . \ ' .; - . .1758.
h -.;;,. ^i" . - . . . . - - . . ; . . . .> 1761.f •" --'.T-:;. '• •' ' •'-;: ' 1762.
" ' ^ m^1-:^ :^  ;; - ^ 'y.*V
vt • ' .<» . - . f^. -.-, - . ---^ ,,.,'..-.,?- -,,; , • . - • — • -
' - -» . *-Vi» •'»•-*-• "'s*~ " ""•» - ' -> '•. -jr '. •--" -'?•" T..; " .
• .-'*>..*" -•^•iC'1 -**-*, -v?^"' ,**•*-?•-"* • -f t*.- i - /v .•-. j'V'f'^'**' -"'^ r''./?'"" - •/ v"s« ™
1872.:: • ' - • . . ---.g-to' • • • - . . - . : "/ . ' • . - . . . - • • • • - . • • . • : - • • - . . • . . . ' - •
1867. -P S> • ' .
1863. '-4 • .'^ . - •
^ H 7 7 . ' .1 '.^1875. . _ ,. ./.:-'. . . . . t . ... . .
1365.
ia5i.
1853. • i
1861.
1862. i '186*. ;
1861.: . _ ; . . . , . ' . -
1361. • ' - -V ' " . ' - • ' • " • ' i
1867. . . . - • . . - - . i
1368.. • ' - ": '
1364. ,. . . ;
1861. • ! '
1864. .1863. . . . . . . .
1867. . . . : ,,,-. - ... .... .- . - : . , - . . ,
1867. "^' . ' . - • " • ' • • - '• -..;.:' • • - • - • • • • . . , r . •
1866. •.. • - • - • . . ,.-•• . ' - '• - / , . -. • - . ' ' .1964. • '">v •-•!.-. •.-;.-/ •--• .-=r'-T> -:*-.;:•>, -c- -:- v"- - ' -- "' •' '
..•^ S'J? -^ .--^ . '^jv{X..^^^^-^C:^ '^"'>;^. '^-^ '".••:-.-.--..i. •/.-."•• .,"
5s:^%:--3-: J:r: ;".;' ^^'3?--r^-~.^ ^. -.:.,. -: :'. ;. ' • ' - • " . '. •
*i.j:;V.'.a>l;-^Jv..:.:-.v-. ..-. .-:- ';- '-.-. ,-:'2>. -,- ." ...-;• . o - . ^ - ; - .v. v . - . - • ~ ~:_i .,.
~— 'i ..^ "if jawiTir' •-" 'V"-.-*.-'r*.v •• ' *•" ' • ' • .:• •.• -- '-' -
.-•*, i"' v -• - • . ; . ^v^lftiTICINA'l-.A'? SMillt^ fe^<£ii'Sl ipiCf.^DMiisrSTRAflDN ~ArMES •'^SEVaCH ci='NTFIJ* Wnl-FETT -FrELo" CALtP'l *** PBPI TMTNAftV OAT A *** '"-":"-
Mi- : ^ '-..:&^— ;l>c£a*T.AN:i^ sfe;^ ^
?Uv
"''~~,,- '** "
^ »
£' "v£-
I»c4"tt-'
\: .'';'
-• •* '
»
'; *
' "n.
*
i£jfo »
A :
a
n
»
n
a
^X. * .
j. •
V.j, ',i}r.
.,'. ' - «.
""', •*'•'
•- ;.£!-
•_ •, 0 .
•• ••.?-.
S3&,
-'••.f'J^
FRAME
NO.
Sip
-^
47
48
49
50
5i
-;52" -,
53
54
55
56
57
58
59
60
61
62
63
64
65
• 66
67
68.
69
70
71
72
73
74
75
76
77
78
". 79
i 8fl
•isf.&i
;^ ;r,::-.,r,:-:7 .' -^/v^^^V^'^^
^v:"'^ f .;•"- ' ' — v^
 ; ^ ^ '^" i^. ' .y;:~^"L~'
-" --?.T ':'•"" PT •'"-" V'P.CH TT • ' . ' • • • "
-'"'^g^-. .CELL ?"• -• -73 -.':-'/.p . •<o£GRj ':-••»•""-'•::
|^e® io& 2 V5:$^^ '^594e7":J:fe
?&!IJI^ l!l::/"-1fci:r;".A?^v:'Ci"'j
998.3 1002.5' .:!;i iSJ1/* -~
998.3 lgQ2.5 . Ji - . . • 1938. . . - •
998.0 t«'2.5 i ' 1937,
:-' 9,98.3 1C32. 5-' '•-.• ' ^^ ""' -1937^^ . - . - -•
998,2 1E52.5 ' 1937.
998.21002.5 "T " ' 1937.' ':
998.2 1C02.5 V •], . 1936.
998.1 1CC2.5_ . - / - - - . -•, 1936, •-'. '.
998il 1002.5 4 i 1936.
998.2 1CC2.5 . : 1935.
998.2 1002.5 1933.
998.2 1C32.5 1932.
996.1 1C02.5 .; 1933.
998.0 1C32.5 "•• ' ;P ' • l'932i ••-:''-'
S97.9 1002.4 j 193C.
^98.2 1002.5 ' 1930.
998.3 1CD2.5 i •i9 '^».
998.3 1C02.5 19?9.
998.2 1CQ2.5 l9Zo.
998.2-1002.5 1927.
998.1 lOOt.5 1927. '
998. C 1C32.5 1927. i
997.9 1C02.5 1928. . . i
'- 997.9 1002.3 1927. •'- \
997.8 1032.3 1928.
•" 997.1 1002.0 1927.
996.8 1C01.9 1926.
996.3 1C01.3 1927.
996.6 IC8J.8 i 1927.
997.3 1001.9 - 1928. - -
997.8 1C02.3 . 1.930.
?"998.0 1C02.5 ' . • . V.' •-- 193C-. ' - • ' - , •> ' "
-998.1 1002.5 1931. ->
"B998.0 1607. £ V '' '^^ ' 1931. 'V3P>
!^99,8..2. 1002.5 '- ;•.-.: >..*=•_. V.19.3C.. -.;-|;r^ >
-'*'---: V ; i -v?v
.'•-. -
J
 • -' • '
. : PRQ31
"•"'-^83 57
.8437
. 8 5 ' 7
: .8572
* 8 6 J 3
:
 .8635
.6671
.8753
f8737
.8fii?
.8863
.3639
.8932
f
 .8924
i .39.50
' .8559
: .B979
. 399*
'• .i9C22
i- .9029
1
 .9041
k •90<>2
!. .9064
.9078
;
 I?095
1 .9133
i .9113
i .9109
''"- .9116
V .9120
5V .9126
,«-... .9139
N'pfJ'iTv^M.ilSI:^ ^^^ -iV"- - "' T." -.-"." ""•<"•>•:• '""•" '•"• -i»yfj/?. 9 /C :-
-. : -^^ '••;-;•*?•:::„;:• ^ '••/.-.' .d'4-v.-:J .'.".:.- ' • ' - • " . • ' ' ' " . . " ' • . - ; . • • • " . , - : • . . - . . . - ' ' ' ' •• '•- '' •". .,
psasE y f o T A-t T.r H P - E . R A T u » E-, « A T i a - - - . .
'^ iii-^O^ ~r^^^'?S^^^^-^\;^"^.'-:> -'-?-.':34iJ-'- -V.-^'.'k"''-: - . - ' • '
• 9 Q^-i-' . .. . * •' . - ••- _ _ . . . .. .—.. . , ,.._ ~, i ' , ,.
•*$*^^X'- '^^  " :--:^^-::^^(: >'-'^.. -;; '.'
.79634- " - • • ' ' v . • ;--;'"• -? ; • ' ~ . ; , " : ' " " " • ' . ' ' " . ' •
.9659 :-V-- -'. - -: '••/."•':•..-•. -.-.^ .'.-' - • • - • . - • • . '. . • • •'. • . ... " .
.9644
!..9442-;-'. •... ' . ' - •- . - . . - . . - : . • - - • : - . - " - • • • • : . - . - . . • • . . . .
. .:973'6;. ; ;;. . r-'V ' • ' • • • ' -.T''-. '•' .' "-.:- - • . - '
.967^ k" - - • • • • ' • ' -V : • • . . - • . - • • . . : ' •. . . •• -: •
.9649
.9664
.9697 . . . .
.9674 . - • • • ' • • " . ' - • , . . . • . '
.19669 • • . . - . . : . .
.9647
.9631
.9620 .
,96i6 . • • - - . . -
.19659 ' _ • • ' •'"•• . - • ; • • ' •
.9663 . - • : • • . .
.9672
.9654 . . . . . - ..;-- - . . , - . . - . . ' • ;
. 9656 '• " •''•'• ''-.' '*'-' ' • '"' ;
.9633 . . . . . . . . . . . .
.9692 . - - - . . - • .
.9.673 : .... _ . ... - .
.9537 - " . - - '
.9675 .. . • : • - . • : - ' . • : .-• . -
.9686 • • - - • : - • - • . - .
.9673 . .--.. . - • - • ' . . - -, .,„. •- . - ' ... - : . .. ..- . „.,• ... . .
.9671 •*" . : • • • •'"" " •"' • - "' . . - , " ' • • • -: • • ' - - • ' •'. -' - . - • •
.9663. -.;•;. ... \ - • ' • • . - , . .. . ; , . - . .,., .. .: .. . - , ' . .. . .
'•..9655 -•* '"••:•'""-" TW^ • ' • : • ' • •"-:<•-••••-•-" '• — -.••; --•' :• ' - '-' '•: • : '~ : " • ' • • . '- •
,9676 - • * • • • . ? • ........ -# . - , . ••••-.:/, :-.!..-::. „....•- :- - • ...-.,»• ; . - • - • ^ - .» ., ,-., . .• , - , . . , . _ .
^%'1^M|^ IISt^ ?^^^^^^ .^>: i. - :>:- ' - . : , . . •
^^^^^^S^^^^^^^^&fiSi^^i.^ ^^^^^^^^^-.
^VfP ;^?--;£l\&'^
e
'
:C ' . F R A M E Tifct - s T R u f - ' . - r T f i .••" '•'
.':• .'• "- ND« rev
-T-l.T-tJ-iPERA-TURS"'. iff ' D&GRE'EV R A N K ' l N c
' ' "' "
*-Cf .'-.86 .:'4i;
87 42.015 90.32 ?42.
6:9 43.C15 93.35'' 54;!
91 9D.*1
,
93 90.47
: 9A
.9? '.
.90.49
96.'
97
-. 4«.!515
47.015
- 90, 53
90.51
54*.
5*4.
I'
"A
V. .«
98
99
47.515
48.015
9U«5'i
93.4'6
5<r4.
54'.
100
101
46.515
49.615 90.42 544.
103
103
49.515 90.35 544.
104
105
50.515
51. CIS
90.20
9C.25
544.
544.
106
107
51.5.15
52.015-
90.24
90.22
544.
544.
:^ iS«^ ^.^^'-v- ,-;-•'
-^^^^^ -vv.. •.'??.'-•.-. ^-.' '^-
775. 1S73.
;^ »^^
' '"• • ' • - ' " -;-•:--;;•'.. - ^ - . • • - • . • . • • • • -
'l;73l...-ii'S5, '..•"-.
1732.- 1361.
1763.
17^3. 18ft 1.
17S3. 1.662.
'
1733.
1733.
1853.
1653.
i734.
1733.
1853.
1853.
1C8,
109
52.515
53.015
90.21
90.19
544.
544.
110 53.515
54.fiJ5
90.20
90. ?r
544.
5*4.
112
113
34.515
55.015
9C.21
90.21
544.
544.
•• 114
- 115
55.515
56.015
90.23
90.24
1733.
1733.
1849.
1344.
1732.
1781.
1842.
Id4i.
1730. 1847
1851
544.
544.
173i.
1731.
1855.
1855
1781.
1731.
1854.
1855.
1781.
1731.
1856.
iasa
1733. 1858-
-
1734. 1858.'
1784. •
- .
rr
j .
r
<Ji
• ft-
•
.
•
,
t
..
l»
,«.
'•
„
M
n
' t*
"
m
JO
„
v
»
a
((j
. a
41
 .
« .
«
-»•
L
*!f
:*•
"•
sir?
f R A M E
NO.
83 '
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
1C1
102
103
104
105
106
107
108,
109
110
111
112
113
114
115
116
117
118
119
120
121
-
122
v.;:fe:-.
£&&&• •
,:-,-• V .• 3;.5 FT HYPERSONIC
'- •"•"< '.' C O N S T A N T SET itC
...;, ^ . ...
PT PT " -i FC
CELL 2 : /?
... IPSI'A) ( P S I A ) j *
;9.98r.3 1?02.5-' . ' -•• : ' . f ' "1
. • WU. 3 1 00 Z. 3
. *98.3 Iff 2. 5 . r
'998.6 ltC2,8 ""• ' - I ' . '
998.8 ICSS.i:
998.3 1032.6
998,2 U;fr^«5 •
998.1 1C32.5
998,0-1002.5 .
' 997.9 108Z.4
997.2 1002.1
996.8 1002.0
996.9 1CJ1.9
996.9 1C v 2.0
997.8 i tii 2.1
<?97. e 1002.4 ;
S97.0 1C02.2
997.4 1002.2 ;
997.6 1C22.4
997.6 If.'te.. I
997.9 1002.2
S97.9 1002.5
S98.2 10C2.5
998.3 -1G02.7
. 998.7 1CC2.6
998.13 1C33.0
«;98.8 1003.0
998.8 1003. C
998.7 1C03.C
596.6 lCi'2.7
V96.2 10J2.5
998.2 1002.5
998.1 1C02.5
997.9 1C02.5
998. C 1032.4
998. C 1C02.3 1
997.8 1C02.4 |
~ 997.8 1C02.3 I -
.jSV.99.7i.9.XC02.5 .:
y y ^ • ; • . . ' . • -
&£<=SiZ\' -• : . . • - .- . . - ' -O . ..-..- "••
WIND TONNSL- ' • " • • -
* fiAS.TtMP-?'.a:;ia¥-
H rr . •!•
t O i G P )
» - ... ' • i
iVib. • i .
1929. ".. .'-
' \ff '8 • " ~- ~:r~ —
1 1^ -1 a • : ' '
1923. •
1V29. , ' - • •
"": c;-/-?;;' •
1931. |
1929. :
1929.
1928.
t^'l :
1925.
19? 7.
1927.
1926. '
19'-.
192?!
1927. :
1926. '
1925. . :.
1924. ''
1924.
1923.
1922.
i92i.
1921.
1922.
19ZC.
1920.
192C. .•>. - 1
1918. :. . >. .,
• - ".
' •-- .••- ' --• ...;• ..
.'R011.
-.95 56
. vioo
.9173
.9183"
. 9 ! '5 1
.91^7
.9212
.9213
.9220
.9218
.9323
.9233
.9241
.9245
.9331
.9249
.9253
.9254
.926?
.9^3 -»
.9756
.9Z53
.9245
.,9249
.9252
.9253
.9254
.9264
.9270
.9273
.9277
.9236
.9291
.9294
.9301
-'
'." • . ,.-- . • • . , •• .... ' " • / " •« — — ^-
'•i-jVaViis''-'^^^^ ik^«;V "" "piina- Wc« 2 " ' - • ' ' • ' ' ' • ' - ' • ' : "•- ' " ~ - • . - . • :ofiw 2^<?-
• • •-.-; , . , - - - - - - , . ; . • : • - - . - • - / l }
• .--..-. . - . . - . ' " • • V • . . . .
PR03S / T O T A L T E M P E R A T U R E R A T I O??oa? . . ..
" "v Q 7 "3 ^  *••'" • • " ' • * • ''''.
 f . , - ' • ' • *- . , ' . - . " ' . . . - • , . i
.9734 . . . • . - . . " . .•• . . .-
.97)9 : ' - " - • • • - - ' ' - ' ' ' • ' ' ' . •••* •'• •". ' • . . ' ' '
.9773 , • - - - - • - • - • - - ' - ' - • • ' • • • ' - • • • • • • • • - •
. Q A J 1
.9711
.9 7^9
.9716 - . - . . •
.9719
• .3735 - - . ' . . . . . - . ,•;„• . - ,.., ,,-,-; •..„. . . - . . - . - . : . . . . .
.9668 ' •
. 96S8 -
.9651
.9b51 .
.9656
.9659
.9655 ~- -- • " ' . " - ' - ' • ... " '. ~ . ' ~ ' ..
.9643
.3643
.9fc?l
.95-J5
.9570
.9536
.9573
.9597
.96'!
.9641
.9643
.9639
.9652
.9659
.9670
.9672
.96*3
.9630 •
.9677_ • - . • . ,
..9671 -. .-. . . . . . . . . . - . . - - • - - •
'
 :
 '•-.• . . . " -
•-. . ..~:;,-. ..-f, - • . • • - , , ' . ' . . . . . - . .
*"'f>
..-?-:
"••"•
:'.
-,',-"•
lii^t^iiii^1 •***"•'*' izftc' ''"'
•fc ^B :' fcl *"*'• ' * '••>'
* t '* '
i-i<|- ; .:
r '
r • F R A M E
. » NO.
- • r ' » - ' i z 3 :
" 124
-•• ' ' '• 125
' C ... 126
• 127
•' 128
..C • 129
» 13C
- 131
' . ' . . " 132
- 133
» 134
-" - 135
••> • 136
- 137
• " 138
•• |^J ' 139
? - 141
A - 142
" 143
» 144
" J45
» 146
^ „.- 147
'••"• » 148,
' - J.49
'3$. ' - 150
• 3v . isi
- . « 152
iSST •• 153
- 154
..•'" « 155
'..&: ' 156
•..k>." - '157
_^/ _...-;;» sa.
"to *P" j*f
lll^fe^
^t^iC '^
.IvSr*''--,.- -,•£,.•-••/ S^W^i?--- - '^ '-
N A T I O N A L A E R O N A L ' T I C S A ^
" ' C O N S T A N T SrT ,'LL- *
T I M E S T R U T T T S
( S E C | IS PQS («1 • - . . _ .
6C'.0.15 90.35. 345. I
60.515 90.35 54'.. 1
61.t;15 90.32 542. ' j
61.515 92.3C 545. !
62.015 9C.3T S'.S. !
6t.al5 90.29 545. . 1
63.0i5 90.29 a4i . !
63.515 90.38 54b. 1
64.015 9?.28 5lf . j
64.515 90.31 545. |
65.1115 9-:. 32 5*5. 1
65.515 90.23 545. !
6f.l315 90.36 5*5. 1
66.515 9'J.41 545. ]
67.P15 90.45 5^5. ;
67.515 90.4s 5*5. !
66.015 03.51 i4£ . !
69. CIS 90^48 54!:! i
69.515 90.<t6 545. !
7f.L-15 90.39 ?< .« .
70.515 90.33 54£ .
71. CIS 90.28 i<.6.
71.515 90.23 546. ' j
7Z.015' 90. 18 5*6. !
72.515 9C-.17 5«-C. j
73.015 90.17 5<»t . i
73.515 90.17 54t. !
74.015 90.19 5At. !
74.515 9C.2*. 54t. i
75.015 9i.29 54c. j
75.515 90.31 5«c.
76.015 90.33 546.
76.515 90.33 5<.e.
77.015 90.33 546.
77.515 47.53 546.
--£-.*; ~. - •
•
;
^^% • • • • • -
•jJC.-.f^
' '•'•£" ~>'W.
.••,»--.•• ^, - --
" " ~ ^ ' * • *. -•'
-. " - '->. • '• •
4 0 S P A C E A D M I N I S T R A T I O N A M
40.10.yN€L
G\S-T£r1P-~»P,.taf; M A C - I N O / ^ o
T-l
1735.
• ' • . ' - ' • • • • • 1736.
': ' 1736.
1736.
I7d7 .
1737.
•i 1737.
..; 1738.
. . '1738.
1786..
i 1738.
1789.
: 1769.
:
 1789.
17?:.
1731.
1790.
1730.
1791.
1731.
1791.
:, 1792.
1732.
• I 1732.
i 1792.
i; 1792.
;
' ' 1793.
,: 1732.
i i 1792.
I: 1792.
ii 1792.
' jj 1792.
! 1792.
.- ! _ 1793.
. •- :• ..•;
^ iu;j^^^rj^SliV^-^^^fil:£^^<&4^^— ^ ^;JJJ^^c'i^ '^^ J^^
5 S R ? 5 t A f t C r l C ^ N T t f t M O F F ^ T T F I ' L D C A L I F . * * * P B ^ t T M I M A R V f l A T A * * *
: •'•" ••-•. . • • ; . . . ' ,:; " . . • • *•- T E S T 227,
7.5'j JrOr,? A K i f i n l O P O A P A N C . O 1)11^ f. / /
'
T c M P E S A T f R E I N D E G R E E S R A N K I N E
IB'SJ. . ''•' " ' . ' . .
1853. . .
1856. • - " ' •
1856.
1855.
1855.
1856.
1854. >
1653.
1856. . . - • • • • • • - • . . ' • • • • •
186J.
1659.
1655.'
185'.
1854.
1843.
1853.
1655.
1853.
1859.
1857.
1853.
1854.
1853.
1853.
1852.
1853.
1851.
104*.
1351.
1654.
1853.
1853.
• , . - - • . . - . . -
' -
 :
 -- ' '
 :
-'- ' . . ' < - • • " . ' • - • -" " ' • .
• • . - . ' '
'^^^^^W-Kv^;;^-^"-- ~ , . J ' - ' " ' - . . . - • .. ;,-. --"i-.'4-;„.-. -v;-^^!"-. ^ '- . •,'--.- • v*:-...--:' V"-V^-::'A"'£~"'^ £:^ ~^^
- ' ^ U r ! ^ ^ ^ : » f c » ' - « * j ^ J ^ — ~ " " - * * - ' - V j j ; ij.m»jii'.^jttiW''^**-"Ai*vt •tt-H-.V^W*:--^me; —— '- • •"--.- j —-- -j _t ^ - -~>-Vf^as'^»AJiffiL-J1 ij. -j.- --^/^V-'j-'j '^jHf'h'r '^ --^-iss- y-.-." t--."g^-fy j/( -^n^ v -^ -..J^ --^ .'— L^;-... «1-.~-«*>' X>-j-^g™ •.-(~«L .>*.^ L.T-_ '^ •'j'+^^dt.^l rtfr*iyii,i .ft i r^ •^-""r'^ -VST.',y ._ ^  ., '. " .^,. A^.',Vyy:
sSsi^ ^
'?"*•*• •". .•*••;« ^ V'" - " • ' . , " . , , . • _ V -1 -"• •" "'L-. .-"" - ." ". '•"•" Vi-^X ' • '- ; ' ,i'**- ' • - . . * • " • " - Vr --v -•' • " : ..„- ' " "• • " ' - - " - . •" '" " • . . ' • • " . ••- ' .., '--&
Jfjj3*& P^r^^^'^v'^"?-*''-*-"^'' ""'*'"*„" - ,1-- ' "''.' " • -iV-'i-ri-r r;-"'«-,.." • • • • - - " • ••;'.-^'- • ' - t - T - y ^ - " ' ' ' ' " " ' ' " " " ' * " '
'
••("
&
A
r»;': V?M -„--;.,?-.; " ' "NATIONAL AE>OWriJTICS ANP S P A C E 4QM INIST^ATID
•^sJi^ fffc • c--' 3.5 FT nrptR$aNie-.wz*o TUNNEL ,- -.-•. . ;• . •;.
t&'t: >:•-' '; " C O N S T A N T S.T- :" Vf 1 ' * G AS-T^P^PPHS'? Mitt -4
•
"V
•M*
.t
(•
H
a
n
a
„
3^1
X
17
«
a
w
O
«"
47
,n...\
•.£•;.;. .,_:„*
FRAME
.NO.
' '**' .•„«««. • "~
~
:i!fe
126
127
128
129
130
132 •
133
135
136
137
136
139
1*1
1*3
1*5
147
148,
149
150
152
153
155
156
157
158
^y£^:
' — - - i
PT PT
CfLL 2
fPSIA) ( P S I A ) i
-, 596 il 1002.5
.-'9"47.9. ^1C152.5 .
998.0 1002.5
998.3 ICC 2. 5
998.1 1CC2.5 i
998.3 1CC2.5
998.3 1002.; ;
998.3 1002.5
998.3 ICO 2. 5 !
996.6 lCC2.d ;
998.3 1C02.5
998.3 1002.5
998.2 1CC-2.5 i
997.9 10C12.5
998.0 1CUZ.5
997.8 1CC-2.5 ;
998.0 1C02.*
997.9 iCrJ2.*
997.6 11 .^2.*
997.6 lCCe.3
997.6 _ l i ' C 2 . 3 i
997.9 1002.5
997.3- 1CCJ2.*
997.8 1CC2.5
998.0 1C-32.5
998.2 1002.5
998.0 1002.5
998.1 1G02.5
998.0 1C52.5 1
997.9 UJ2.5
997.9 1002.5
997.9 1C02.5
998.0 1C32.5
998.2 1CC2.5
998.0 1002.5 O.CC
PCH TT
If CD-GE) ~
(
1917. ~~ —
19i7.
1919.
1917.
i917.
1919.
'i 9i fe.
1917.
1917.
1917.
1917.
19'.5.
'.917.
1917.
iVW.
1917.
1517.
1917.
191t.
i91fc.
1916.
191fc.
1 9 1 6 .
1916.
mt.
191?!
1916.
1917.
1917.
1917.
1916.
^-
 pp0[11
. 1
' .9338
.93J.3
.9337
- -"-"i'9310
.9317
.9319
.93 7 ?-
.9316
.9327-
.9327
.9335
.934*
.93*2
.9337
.93*3
.9339
.93*5
.035?
.935*
.9353
.9353
.9352
.9351
.9353
.93*6
.93*9
.9352
.93*3
.93*9
.9351
.9357
•
A + V * E * R * A *
B.2C 1931. .823
i%--^S^^!"V':^"v'?-U- -' '" ' ' ' • RAOIUS( IN) 12.
.*,£.: --r-,--.- ^~,."V
^ A V E R A G E TEMPERATURE IN 12 IN.DI\.> 16 IN.DIA., 24 IN.
N Al'-S a=Sr»8CH C?tff"F* '.HaFFETT FIfc'LP C A t t F . *+* "PaEri'MIMABY D A T A ***
. - - - . - . _';, V: ; • . . V"^" ' - - • ' • ; - - ' '" ' " ' • • ' ' - ' - -'•"""- ' : ' • • • : • : • • • - ' ' • • • :- ' , ; T f e S T . . 2 a 7 .
. . . • / ' *
:•— • . - ' •
P*J3E / T O T A L T E M P H R A T U R E R A T I O
• 96-s3 " • • ' . " ^
. 9 6 7 3 - . - ' • ' • ' .
.9672 '.:-' ' '"• " .' ': • ' "'• ' •' . •'
•.9673 • • - - • - - . - • - - - • • • .
.0675
.9676
.<3«>77
.9061 • . , . . - . .
.9672
.9632 . . ;-: • ; ,:: -- ; ; :_• . -. v -.. :
.9711
.97J3
,9733
.9671
.9677
.96*6
.9a*2-- - - • • - • - , • • . . . . . . . . . . .
.9652
.9673
iJ?"
.96V5
.9672
.9673 . .,
.9663
.966*
.966J.
.96*3
.9656
• 967Z
.9668
.9071
G * E V * A * L * U * E * S
.921 • .
9 . • 6 . 3 . 0 . . - - • . : . • • . • •
DU., 3J IN.OIA.« 36 IN. O T A . CORE. —
-CC 0.000 967 .951 .951
*iMuNNE
%»5-fEMfr
'^ ^^P'^ t^- it?;-' fn^^fe^^'^^^^
**¥.': ;>:»•'.•" Jii;-y...^.-Tv.^-->-
\ ^
i J
cfi-
12
13
14
15
16
17
18
19
20
21
22
23
24
es
26
27
26
29
30
31
32
33
34
35
36
37
38
39
41
42
204.8
204.8
204. 8
204.8
2C4.B
204.8
204.8
204.7
£04.8
204.6
2C4.8
204.7
204.7
204.6
2C4.7
204.7
204.6
204.7
204.7
2C4.6
204.8
204.8
234.8
204.8
2C4 .7
204.7
204.6
2C4.7
204.7
204.8
205.1
205.3
205.3
205.3
205.3
205.3
205.3
205.3
205.1
205.1
205.3
23 5.-3
205.1
20 S . 3
2C5.1
205.1
205.1
205.1
205.1
20 5.1 i
205.1
20S.1
205.4
2C5.3
205.4
2S5.1
205.4
2C3.3
205.3
204.8 20!
•VH,-'
1807. J
1812. .7-
1814. '•?•
1815.
1816.
182C.
1822,
1823.
1824.
1826.
18Z7.
1828.
1829.
1829.
1830.
18 3C.
1831.
1831.
18.31'.
1830.
1831.
1831.
1632.
1832.
1832._
^^ ..aiZIB..-. .14067,,^
>
'
SS
* " "-- .4464
.3147
1833.
1833.
1834,
-.5178
.3185 .15431
.3219 .5785
.3251
.3326
.13372
.6578
.6806
.3«.85 .7037
.3490 .17135
.3542 .7347
.3605
.3677 .7618
.3752 .7733
.3831
.3916 .791,5
.3998 .8037
.4090 .fl126
.4132 .8239
.4276 .8283
.4375 .3349
.4471 .6436
.4673
.8463
.8536
.4777 .<8552
.4-679 .6597
.4986
.
!5090
.8630
.6665
.5195 .8397
?-•
&*?«*•
•\-.'" 4YT 2e.;ofl^ l^^ ?ll
•£•»..,: «*;..
" 47
V- 48
1 " 49
50
51
)-." 52
53
: ° 54
>'•> 55
56
57
).- 58
59
- 60
) * 61
ff> 62
Ll t3
ITT 64
A 65
46
)..' 67
68
49
2l!d5
21.515
22.015
22.515
23.015
23.515
24. CIS
24.515
25.015
25.515
26.015
26.515
27. CIS
27.515
26. CIS
>e.5i5
29. CIS
21.515
3( ,C'15
3C.515
32. CIS
31.515
32.015
32.515
33.015
\»o-;-*«s0Uei-8S
90.'2!lv^S4B^
90.22
90.21
90.19
90.19
99.18
90.17
90.18
90.19
90.19
90.19
90.21
90.24
90.25
90.28
90.29
90.30
90.32
93.34
90.34
90.35
90.35
90.35
93.35
90.34
548.^
548.
548.-
548.
548.-
548.
548..
548.'
548.
548."
548.
548.
548.,
548.
546.
548.
548.
548.
548.
546.
546.
548.
548.
548.
) *;
71
72
73
74
75
76
77
78
79
33.51! 90.35
90.35
34.515
35.015
90.35
9C.33
3J.515
36.015
90.34
90.33
37.i:5
90.31
97.32
37.515
3C.L15
90.31
95.31
548,
546.
548,
543.
548.
546.
548.
548.
£46.
80
ei
62
31.515
35.015
35.515
90.31
90.30
90.31
546.
548.
548.
1255. 1676.
1291. 1633.
1683.
1336.
1317.
1684.
1687.
1329.
1340.
1683.
1693.
1351.
1351.
1370.
1330.
1691.
1691.
1693.
1694.
1388.
1398.
1693.
1696.
1414. It97.
1439.
1693.
1693.
1436.
1443.
1449.
1456.
1699.
1700.
1701.
17&2.
1462. 1703.
•O
FND?-.7- •'k*:MJ%:
; f .•: J P S X A 8 S P S X A I K
J* : fJ2°J "-i®f°f '
47
48
49
50
51
52
53
3 54
5 55
56
57
58
£9
60
tl
63
64
65
66
67
68
69
70
71
72
73
74
- 75
76
- 77
79
60
81
62
204*1
204.8
254.8
204.8
204.8
204.8
204.8
204.8
204.8
204.8
204.7
204.8
204.7
204.7
204.6
204.8
204.6
?04.e
234.6
tC4.8
204.8
204.8
204.6
204.8
204.8
204.8
EC 4. 8
204.8
2C4.8
2l- 4. 3
204.6
£04.8
204.8
?04.8
2C.4.6
2B5.1-
205*1
205.4
205.1
205.4
205.3
205.4
205.4
"205.6
205.4
205.4
205.1
205.3
205.1
2C5.3
205.0
205.1
205.3
205.4
205.3
205.3
205.4
2C5.1
235.3
205.6
205.3
205.4
205.4
205.4
205.1
2!'5.4
205.3
205.3
205.4
205.3
225.1
iifl
-
:
" '"!': -t^ ;^ f^ :^ S^W t^fpl'=:^ f
!
 T>
g^ffftEHP-i%H«g
.?
>;f^
Mi, <{'-."
;ST*8Wf-y;S'> •*-f?;e--t**>:*&,rft*£,5^ -3i^ i!*W:-.' -.l-fca-frWp'S*?
£ 17B9.T?
149B. 1710.
-v 1533. 1715.
1537. 171S.
1540. 1715.
1543. 1716.
1551. 1716.
1554. 171f».
1556. 1715.
1S5B. 1717.
1569. 1713.
157E. 1719..
1572. 1719.
574. J.T19.
1576. 1718.
1577. 1719.
J
112
113
114
115
116
137
118
119
120
HI
122
54.515
5J.C15
51.515
5t.C15
5t.515
57. CIS
57.515
St. CIS
5t,515
59.J15
5<S.515
9C .49
90.47
90.47
90.44
9u.42
9C.39
90.37
90.32
90.31
90.26
90.27
5 < t f c .
546.
548.
546.
548.
548.
546.
548.
546.
549.
546.
i579. 1719.
159P. 1719.
1532. 1719.
1593. 1723.
1535. 1720. L. rn
-S -
ifmfm^ -^i^ &i^ ft^ ,
V>:t:':'- .8147. * 9291-'"-•>>" ••:'•>".; ~ .:N*'..-"'"*K.'<f •^"^'.-'.v'jS
•^  .8i69'r .pyas -^ .^ -^^ i ^-.-y^ f
•^ ife .8192. .flZ89,-..;i:^ ,4.^ »^ A;'"-5!-;3«^ ;»vS
'^ fe' .B?li' .q?9q-'-'<fe-'i'^ ''g':J'^ 'ff :^3«fei
•pi'-; .8236. .9302 fe'^ rJ;*;.:':/---: ..•;•'-; .f^ i'-'uisflX-fiS
.8433 .^ 305
.8467 .9305
• - .i • - i : ~ k.i> .1.1 .o,,-••«•" wv-,--~»"j, .^^^  * .., I -•-• <•>!.-_ ^ •* --* ^ -^.,-,,
 v..v. -i-,- • -*'«v -^/",!T «; -*-j«; fcv -^ »-T--Sf-^ -;«t.f' '."• "Jn-w^ y^ -—'^ '' t->-^ *-v 15.^ 1 ,; ,- • *.,i I,,,,.- i i ,M|,, i ,-,-^^j——•. iia.i -ii ^—•••-s-:'. ^ j. y, ..- - '..*H*'S t^. •-•-*,' "^ ^, -J ^ '^^ ^SS r^T^frif ^j"<."""iir*"'J*^-L"*"J' J^~> "Tf*^1 ""• fcfiltiii ii •!' ..!!-..••. i j . i i i i imfc i f^
i T E H g . SYR.WT/^ITO.s^.fe;:,^^^- ' 'M-rt" '^l^^-'^ |^«-%t^^>^-*- TEHPERATURf-'mi
•'^'JLSEC!) XK-gflS^ikM^-feS^^^lM^&^SMS^^S^^
'
L
.-r.i3f
'•'• •••"•''•" ••••v-v?^ .:»--
ff^ l •-•/>.
-;.' (?#•••• • "•?.-»•* .-."«..• ,"-
1599* 1722.
1599. 1723.
X23 . 60.015 - 90.23'rS"WS5&J
124
125
126
1*7
' 128
129
• 130'
• 131
132
' 133
• 134
• 135
• 136
• 137
' 136
• 139
• 1*0
••• 141
1*2
- 1*3
" 1**
6t>.Sl5s
61.015
61.515
62.015
62.515
63.015
63.515
64.015
6*. 515
65.015
65.515
66.015
6t.515
67.015
67.515
66.015
6I-.515
69. 035
6S.515
7C .015
7C.515
90.23"
9fi. 20
90o20
90.21
90.20
90.20
90.22
90.22
90.25
90.29
90.30
90.32
90.36
90.35
90.36
90.35
90.36
90.3*
90.35
90.32
90.31
'•5%8if^
5«8o^
5480:v548. -J*
548. •'
5*8.
548.
548.
548. )?
548. '
548. ~
548.
548. :
546.
5*8.
546.
5*6.
5*6.
5*6.
5*8.
5*8.
.•!,-*•«(«.
. ;'t?r -,
72.515 93.31 5*8.
72.015 90.31 546.1V7
72.515 90.30 548.
73.015 90.31 548.
150 73.515 90.31 5*6.
151 7*.Q15 90.31 5*6.
152 7*.515 90.31 5*6.
153 7E.01S 90.32 5*6.
US
7T.515 90.32 5*8.
71.015 90.33 548.
76.515 90.3* 5*6.
77. CIS 9i>.36 5*E.
158
159
77.515 90.37 5*6.
76.015 90.*0 5*6.
160 7f..515 90.*3 5*6.
161 7<,.L'1S 90.**
162 79.515 9k,'. 4 7
J iT. ?.-'•£*'• MI.JI •' • -••••—• ii
1599. 1723.
1631. 1723.
1602. 1723.
1633. 1723.
1603. 1722.
1634. 1721.
»••£;:•£
e - •-- "• . • - '-. .-• t^T"
1635. 1723.
1606. 1723.
1696. 1723.
1607. 1724.
1638. 172*.
1639. 172»«
1610. 1723.
161T. 1723.
1610. 17Z2.
1611. 1721.
1612. 1721.
1612. 1722.
1613. 1723.
1613. 1723.
1614. 1723.
1614. 1723.
161*. 1723.
1615. 1722.
1616. 1722.
1516. 1723.
1617. 1723.
• _ _t*J _"" •"-.-"-:
132
JL33
C> ,'
C> "/*:
134
135
136
137
138
139
140
l<il
142
143
144
145
146
147
148
149
15U
151
152
153
154
IS 6
157
158
159
; et-
ui
162
204t8
204.8
2C4.8
204.8
204.8
2J4.B
204.8
20<t.8
r04.8
204.7
204. B
it 4. 7
204.8
<jj4.e
204.7
204.8
£04.8
204.8
204.8
204.8
204.6
2 f >4.8
2 k i 4 i 6
204 .8
2J4.8
204.8
204.8
2C4.8
205.6
205.6
209.6
?0 5. 6
205.6
205.3
205.3
205.1
2C5.3
20S.1
205.1
2P5.3
205.3
2P5.1
1847. %i..*d i*-4Sii ""^ *»»',* ^^-1 .feg:t€-^;V1Bt7-;.-SV
-/H>r!
g^/,1647..,
'•''-.-•' •"1848jj:S'^
2 3 f . l i
205.1
205.3
205.1
2C4.8 '205.1J
^0'4.6 205.3;
205.1
205.4.
205.3;
2S 5 . 3J
205.6;
205.4i
205.6!
205.4;
2C S.41
2 C 5 . 4 ;
204.8 205 .4
1848.,
1848.
1848.
1B48.
1848.
...18<r8.
1848.
.1849.
1849.
1849.
1651.
1851.
1851.
1351.
1851.
1851.
1850.
1850.
-1849'.
1849.
1849.
18SC.
165C..
1850.
1651.
1851.
1651,
.8638
•86*9
,?«65V
•«865*
m
• 8657
.B66S
19327 ,-:'.:^;-
fl3g4'^'-'^--^ IS^^^1^^
.8667
.B»7? .nq? j
>.:*•':&:l*% • ^ f^eSli^ j:^ :^ :^!!
.8674
..6681
.9320
.19311
•• :.-• -V.S'";.'
: j^. "^;
•
 -Ju • '-'-i;*
-*-.-.
'^3-vv -i.:"/*'. 5,;^
.•?«{'"/!, "tv"*-J
.8686
.8687
,9321
.93Z1
.8639
.8690
.9320
.93>1
1
 ''
:
.^ -' ~.v'•• ~
^V:*'-':"'f'.'
.V^T •'.' ,i»'
-«r^ -.• ..
,i8690
«86?1
.9313
9313
.8695
.8697
,9307
,9337.
.8701
.8734
,9302
.9239
.8711
.8716
,9331
.-9309
,8724
.8725
i8726
.6725
,'9319
.9318
,9319
.9313
57"-
.8727
.3730
.9312
.9337
,8731
,8732
.9337
.9399
KJ TO
c >
> 0
,8738 .9312
E w
<isr
• .r..-a^y e^
 m § y Kfo't'^ exc -^
1621. 1727.
1727.
1622. 1723. •=•
17?a.
• .','i&.jvv-:SB^ @?
1622. 1725.
717.
1617. 1703.
1614. 1698.
J ••'
. • •-""'-'^rferOM5TASV *Ef3*i'60 Wrsf S-f
166 204.8 205.
204*8 205.4
204.8 205.4 - .8753 ^2M2
170
171
174
179
180
181
204.8 205.4
234.8 235.3
172 204.8 205.3
173 Z04.8 205.1
204.8 205.3
204.8 205.3
gg 176 204.8 205.3
A 177 204.7 205.3A.-TTF ~~204.7 Z05.1
2M4.7 2C5.li
1851 i--*?
1851.
1851
1851.
1852«"
1852.^;.)
1652.
r 205.3i
£04.7 2C-S.1
1852.
1853.
.8756
.8758 .19333
.8763
•*Kv;- '„:' 48769 • • *933T1—" "•"'-''"- - - - t " " > ~ • "?•' -'• • 'j •*^ ^i%^^^4^sSitivS^Si^ ^^1'1 '^^ '*'*";"""**''" =5S&~'T'*''^ 1 *'"'•'" "^"^
-^" J_P f f 1 < TFjjjg - ^ ,_. ' _ _ L : l ''•._'"' ~' -''-?!'" '"'J^L'-IT' J'" ''^ '^•"'1 - ' **r -' *~ - ^ ' -'"Ji.—: "**
!>••.- .8772 .9338 ; » .- '.. • .,.-.. .^ •^.••rfs--^:.-;':^ '^; -:*••>. ,'£.
f" '' .8772 ' .9342' -:-'..' ' ' '" ' \-'~'-•$^';-':*?&&^ ?^$''r.^  .^..'
IS/1 I;.,-..8762 ; ,i9315 ^ .• ' '- .:- . - • . . - ; . . •\i-'^ -^ Z^ '^^ f^ -:': -^~.^
r.' .8749 .9274 : • -'- •''•-'*:-'-• ^--;.'--"-;':"' :'^  -' ''
.8731 .I92Z4
.8712 .9167 ;
204.8 205.3 C.CO 0.00 1839. ,710 .859
RADIUS(IN) 12. 9.
AVERAGE TEPPEAATUPE IN 12 IN.DIA., 18 IN.DIA,, 24 IN.OIA,, 30 IN.OU., 36 IK.OIA. CORE.
o.ooo o.ooo
o
-33-
-e-
C >
TINE / S T R U T ' " JTR^Sp&S(SEC> IN POS'-'-Cft-r'-'-M ^g t^-:"^5 .^:f
:?; T E H P E R A T U R E - JM bEfiREElr RANKING
rgfv*' TCf.<-S*.:L. ' - • _ - _ ; "... ^ -•-:-.i^t-.4^^-v/Se^^^^<^^^;
,^ -.,
i^-isra*-'.
J<'-^"_
7
*^
fiVO^; |^^ «^^ |^.Jf)J-..~ 4' -;-it
•"'-'"'. j ';:?
•••; rr'?-
- 8
9
1011
12
13
15
16
• 17
' 18
• 19
20
° 2122
» 23
24
25
26
27
28
29
30
" 31
32
•' 33
34
35
3t
.. 37
'i'l?!!'-
1.515
"2.013
2.51S
3.015
3.515
4.515
5.515
6.015
t.515
7.015
7.515
e.c-15
e.sis
9. CIS
S.515
It .CIS
1C. 515
11.515
12.015
lc.5]5
13. CIS
13.515
1 £ . i! : 5
If. 515
li.f 15
16.535
* f m *.
;:
*fe§:
"47lA9
77.7*
90.42
90.40
90.36
9P.36
90.32
90.29
90.28
" 90.25'
90.23
90.22
90.22
9C.2!
90.21
90.21
9^.21
93.33
90.25
9D.27
90.31
9P.31
90.33
9C.34
9J.35
90.279;. 34
90.36
9f .35
iK?5|%
,-5si:».
-':"{£
552.
551.
55?.
.,551. :
551;SSL;
• S51-.--
551.
551.-
551.
551.
561.
SSI".
S5ll
551.
551.
551.
551.
sM*,
55l'l
551.
5 51.
551.
551.
551.
^^«^
'ff5» S57
•^s.-;K:,. .'.vS^r1 :;;^  •
1^ i$S&>4iS?i?^?fc?» ~ 560. 708S&lv 785
. ' -
;;.. - • . -' .-•?- - .•.--**;•-: •-•'-^ ^^••V2ff^ i-*i'^ ^ViA«®tt%\fS^ :^'^ ^
* --- •;v-'vV-:^ ->^^ :^4'?.;;?^^gM^^^^^^^i^ !^^ i^1S^P^
.654,
Q>».
A.^pfe?-i^vv:rs;.'i>r; -
^r-g '^^ ^^y'"'''-585. . 1103.
^"iir-t:-'^"''" "^ "*^-'-;\ 690*. 12.03.
*•'-•••" •:'&>••--^r--•••**•.--«• "659. I?49.
•Wr—: -'; ••—. • --—-«'.i. "'•Vv;^-Sv^j£''-*v^»-VK-Vi.O
a ^j ' •__-" • '._ i • ' V- '_-^T >*^!T..._l' L _ ^'^j •• ...t
 r-. . . -,.^;. . _ . _ . _ - _ . • *' '. /_lf~- ZZx#ltf??t*
619. 1288.
6£9. 1324.
641. i357.
652. 1337.
666. 1415.
1442.
-'fei^ iSssSH-i
694. 14&5.
7'Jti. I486.
39
725. 1505.
742. 1523.
•w \j
C. 3»ta >^
758. 1543.
777. 1555.
794. 1570.
814. 1583.
E m
e^  ^ ^
832. 1597.
652. 1603.
672.
633. 163J.
30
39
40
41
42
It. MS
16.515
19.115
11.515
9V. 3, 2
9C-.31
9C.32
9C.31
5??!
552.
35?.
55:.
-. 935.
9'5 6.
••- " 977.
998.
1641. " . . ' -A •-- '••"'• ',. • -•.
1652. • .' . -'- V';- •
1661. . . - ' . . . ' . .;^.-f^^^%
1670. . . - : . : • . - ..-.- • • "-:.; •r^.^Jr*--
i677. " . . . • - • . . • . . . - . . • . - . • , : . • . - - • • • - ^^¥.,:v;
• '
i-f-^ fff.^ -m^ KW^ &^ M::u:.ij^ **Mre«h^ r^«i k*Wtfm?wim*^ ti
"•»:?J.-FV ^5'-flS,"'''v-''"^ Jf*i<''- 'iV-'",'-•». ' i-va^ -r?'^ -'' i'- •Jpjis?'"* >^^ X.*^ \'£v!2^ f^ SfSflJ?!5?*si"1':"v
f^e^ if^ ^^ w^ SeS^ ^^ ^^ ^^ S:
204.6 205.4
204.3 205.4
10
11
204.6 205.4
204.3 295.3
12
13
204.5 205.5
205.0 235.4
15
204.9 205.5
204.9 205.4
16 205.1
_17 294,9-
16
A: 2021
22
23
24
42
205.5
201.6
255.0 205*5
204.9 205.5
2^4.6 205.4
2D4.2 235.4
2ft*.2 235.3
..204.2 205.41
25
26
27
28
29
34"
32
33
34
35
37
2 C 4 . 3
2C4.8
204.3
204.9
204.8
204.8
..29 4'. 9
zcs l j
23-5.3-
2CS.1-
£05.4
205.4
2? 5 . 5
2C5.5
2C5.5
205.6
205.5
2CJ.5..7
2C5.6-2:1.7.
206.0
2?6'.0
205.9.
a& 7i- 5.5 7f-.q
3v tui.j «:jc.u
40
41
205.3
205.3
206.0
2C6.0
205.3 2C5.8
1870.
. 1870. .
1873.
1874.
1877.
1878,;
- 1879.
1883
less
IBSfc
1637,
1888.
1891.
1893.
1394.
189t.
16'99.
190C.
1903.
. . 1935V
*&".2919
.2992 .3787: &
.2995 .»19Q
- * • ' - • - * • - , - ' ^JV-1""'' * ' - -~ '-'"''-'' ^-- -~ * __ /_ •*~t- • _ ' '_
.'."•- .''''•"';•>>-?• •^S^ '^l?^^K!^^!'f^S^f:^^fjS^^^Jii^y^i'^ ^^KK^^f^^^^^^^i
'' - . • . • " • . - . - • • j-.- . .. -• ''•-,''.. ..:- ^*, ' ~.•:•—••--.- ,~- : .:•--.- r.- ^ .K-,^^.-': -..?;. , -g/fljgt
^-S»r--:.-t058. - .5274
• &5S9 •-'-''V-" ^-'-^'.•-•- -• *. ''. - -v*1 ^  ;jC^u.^ C'*^-x-.v>ri: '~:-*i':-,-^&^~'^ '':~* '^:i-i.^ -\:-^2a?o -; —-;"5' '•"••>- • '"-:i-"^^ -^;^ ^: !^i^ sts;i^ *r;^ :^ ^*sas^Sar^ f^e ;^saJi
m l t t V " ••' •' ' '• - • • • ' • ; • • - - . ' . . • - . -• - . . . . ' . . ...-;.- ,.-.:.,... ,;..,.
19J7.
1908,
19J6.
1909.
i912.
19'i4.
1916.
1917.
1918.
?«r--a&7
.3084' .5534
**-•• . • - ••  • • • . . . ., ,,-.-.., .. ., ,
"I '-'W^^K^-:^^^
iil ..^ ;:.. .J1.14- .5870^ ^ -_;, :^, ^ ,:;: v •+., ^ v -, ;:,,^  ;:„_.,..,:...: -;.v :. .^^^^K^r^B^aej
?i|j • i-__*ai5J . A 1 4 7 - - - - ' : . - - - - : - . . . . " . . . . . • • • - . - - r - . - - "-:-'.v>^/" f t - . . - - - • - . . ' . r \-^^^y--'-^:.^fflgl;r^,^,=s,.,
^^UI-':^;'^-^'"---^''-^^^^
.3283 .6'335 • - - • • • ' ' ' ---'3?*
.3334 .7020
.3396 .7191
.3456 .7349
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2C4.9
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2C5.3
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2C<4.3
203.5
ZC4.2
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204.2
203.9
2C3.9
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ZC4.9
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V . f t , - . ' . '
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209.6
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205.5
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205.1
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204.9
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204.8
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2C5.7
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131
132
133
134
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136
137
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*9
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63. CIS
90.29
90.31
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90.30
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65.015
90.32
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90.31
90.32
552,
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67.015
9C.32
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67.515
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90.3*
9E.36
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5S2.
66.515 90.36
9C.37
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552.
7C.015
9C.39
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71.515
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9C.**
90.*5
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71.515
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1798.
1797.
1661.
1662.
1797.
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